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INTRODUCTION 

HE determination of blood pres- 

sure in infants by the conventional 
auseultatory and palpatory methods is 
a difficult procedure. During this in- 
vestigation we studied a method which, 
like the auseultatory method, makes 
use of an occluding cuff but, instead 
of a stethoscope, utilizes an electric 
microphone. Experiments were de- 
vised to compare this technique with 
the direct electromanometriec, auscul- 
tatory, and ‘‘flush’’ methods. The 
‘‘flush’’ method’ previously described 
has been found to be an easy, reliable 
means for blood pressure determina- 
tions in infants. The end point, how- 
ever, is subjective, and we were in- 
terested in studying a method which 
provided us with an objective, graph- 
ically recorded end point of the sys- 
tolie pressure. 


METHODS 


An electromanometer was used for 
the direct blood pressure determina- 
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tions, and the auscultatory, ‘‘flush,”’ 
and Infraton techniques were used as 
indirect means. Depending upon the 
circumstances, either one method alone 
or a combination of methods was used. 

The Infraton is a device used for 
the indirect determination of blood 
pressure, and its use in infants was 
deseribed by Keuth.? It is similar to 
the auscultatory method for determin- 
ing blood pressure in that a cuff of 
the correct size is used, but, in place 
of a stethoscope, a sensitive electric 
microphone is applied to the extremity 
distal to the cuff. We found it con- 
venient to tape the pickup with an 
elastic Band-aid over the palmar sur- 
face of the thumb or the volar surface 
of the big toe, and a pulse wave was 
obtained by which we could easily 
determine the systolic pressure. The 
electric pickup is a capacity micro- 
phone responsive to frequencies from 
0.2 to 600 cycles per second and is 
thus capable of detecting arterial 
sounds and pulse waves. The pickup 
is connected to a battery in the con- 
trol unit as shown in Fig. 1. The 
output from the control unit goes to 
an indicator—a single or multichannel 
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electrocardiograph or to an _ oscillo- 
This output may be varied to 


alone, pulse 


scope. 
record arterial sounds 
waves alone, or a combination of these. 
An automatie pressure marker with a 
built-in mereury manometer and a 
linear release valve feeds a signal to 
the indicator which records, as a short, 
sharp, downward deflection, the actual 
cuff pressure at specific intervals. It 
may be adjusted to allow the air pres- 
sure in the euff to eseape at the de- 
sired rate. The first pulse wave re- 
corded as the pressure in the euff is 
taken as the systolic 


released, was 


pressure throughout this study. 
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Fig. 1.—Diagrammatic representation of the 


component parts of the Infraton. 


A Sanborn eleetromanometer with 
either a 20 or 21 gauge needle was 
intra-arterial 


pressures were re- 


obtain direet 
pressures. These 
corded simultaneously with those ob- 
tained by the Infraton on a multi- 


channel electrocardiograph. 


used to 


The auseultatory method was ear- 
ried out as recommended by Bordley* 
except that the diastolic pressure was 


recorded at both the diminution of 


sound as well as its disappearance. As 
recommended by Robinow,* the cuff 


size used depended on the age of the 
subject. A 2.5 em. euff was used for 
newborn infants; a 5 em. euff for in- 
fants under 1 year; a 9 em. euff for 
children 1 to 13 years of age; and the 
12 em. euff was used for adults. Pres- 
sures on the adults were taken in a 
sitting position and on children in the 
supine position. The cuff was placed 
about the upper arm or thigh, the 
stethoscope over the antecubital or 
popliteal fossae, and the microphone 
pickup of the Infraton was taped to 
the thumb or big toe. The pressures 
obtained by auscultation could be re- 
corded simultaneously with those ob- 
tained by the Infraton, by merely de- 
pressing the marker on the electro- 
eardiograph, when the first sound was 
heard, and repeating at the diminu- 
tion and/or disappearance of the 
sound. 

The ‘‘flush’’ method was modified 
by connecting two 2.5 em. euffs by a 
Y tube which was connected to a mer- 
cury manometer. One cuff was placed 
about the wrist, the other about the 
ankle, thereby permitting the upper 
and lower extremity pressures to be 
obtained simultaneously. By combin- 
ing the ‘‘flush’’ method and the In- 
fraton, as was done with the auseulta- 
tory method, a written record could 
be obtained for analysis. The flush 
was noted by depressing the marker 
on the eleetroeardiograph and the first 
appearance of the flush was taken as 
the criterion for the systolic pressure. 

The Infraton and direct electro- 
manometric methods were compared 
by using four healthy (6 pound Rhe- 
sus) monkeys who had previously been 
anesthetized with intravenous Nem- 
butal (1 ee. per 5 pounds body 
weight). A 5 em. euff was used and a 
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20 gauge needle was placed in either 
the radial, femoral, or medial tibial 
arteries. The microphone pickup was 
taped to the toe or over the dorsum 
of the foot. 

The same technique was followed 
during right-heart catheterization in 
seven children. The femoral artery 
was used for the direct intra-arterial 
pressure determination and the pick- 
up for the Infraton was taped to the 
big toe of the other lower extremity. 

Seven adults and eleven children 
were studied with the combined aus- 
eultatory and Infraton methods. 

Clinical evaluation of the Infraton 
was carried out by comparing it with 
the ‘‘flush’’ technique and determin- 
ing the blood pressure of two infants 
with coarctation of the aorta pre- and 
postoperatively. It was combined with 
the auseultatory method in following 
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an older child with coarctation of the 
aorta pre- and postoperatively and, 
finally, it was used alone as a means 
of following the blood pressure and 
pulse rate of two children undergoing 
operations. 

RESULTS 


The results of the experiments, de- 
signed to compare direct and indireet 
pressures in the four Rhesus monkeys, 
are given in Table I. In the first 
monkey we were able to obtain excel- 
lent correlation of the direct pressure 
in the right radial artery with the In- 
fraton pressure in the left upper 
extremity. When we attempted to get 
direet and indirect pressures simul- 
taneously from the same extremity, as 
in the second part of our experiment 
on the first monkey, our results were 
not as good. On the third and fourth 





























TABLE I, Comparison or Dtirecr ANp INpIRECT BLOOD PRESSURE DETERMINATIONS IN 
MONKEYS 
DIRECT ELECTROMANOMETRIC | INDIRECT INFRATON 
LOCATION OF | SYS. | DIAS. | LOCATION OF SYS. 
INTRA-ARTERIAL MM. MM. PULSE CUFF AND MM. | PULSE 
NEEDLE Hg Hg RATE PICKUP Hg RATE _ 
Monkey 1 R. radial A. 112 96 130 =©Cuff—L. upper 112 117 
arm 
114 100 134 Pickup—thumb 1? 125 
L. medial 120-125 105-110 120 Cuff—L. thigh 105 120 
tibial A. 135-140 110-115 120 above needle 120 120 
120-130 95-105 122 =Pickup—L. medial 111 122 
125-135 95-110 123 tibial A. below 104 123 
needle 
Monkey 2 L. medial 95 75 100 §=6©Cuff—L. thigh 65 96 
tibial A. 100 80 100 = Pickup—L._ medial 60 96 
upper 44 115 95 100 tibial A. lower 83 114 
% 82 94 
96 102 
92 84 
83 84 
Monkey 3 R. femoral A. 110 90 138 =Cuff—L. thigh 105 138 
100 85 138 Pickup—L. big 101 138 
toe 
Monkey 4 L. medial 88 60 102 Cuff—R. thigh 90 102 
tibial A. 86 60 100 =Pickup—dorsum 90 100 
upper % 4 70 108 R. foot 94 108 
144 110 140 145 140 
132 102 140 140 140 
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monkeys we again found close correla- 
tion when we took simultaneous direct 
pressure determinations from one leg 
and indirect determinations on the 
other (Fig. 2). During all of our 
direct blood pressure determinations 
we found variations of the pressure as- 
sociated with respiration of 10 to 15 


NMP 


i}| 
eeeeeee 


Fig. 2.—Simultaneous blood pressures by the 
monkey. 
mm. Hg. There was also a slight 


damping effect during the direct de- 
terminations in 3 of the monkeys, 
which would further accentuate the 
difference between the two methods. 

Seven children, from 214 to 9 years 
of age, had right-heart catheterization 





studies under general anesthesia. At 
the completion of the catheterization 
and while the patients were still anes- 
thetized, direct femoral intra-arterial 
pressures were determined. The pick- 
up for the Infraton was taped to the 
big toe of the other lower extremity. 
The results are summarized in Table 


mM ie 


WAI 


“flush” technique and Infraton in a Rhesus 


II. There is excellent correlation be- 
tween the two methods. 

A comparison of the blood pressure 
findings in eighteen subjects deter- 
mined by the auseultatory and Infra- 
ton methods may be seen in Table ITI. 
The blood pressure determinations 
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TABLE II. CoMPARISON OF FEMORAL ARTERY 
PRESSURE WITH PRESSURE DETERMINED BY 
THE INFRATION 


- ‘FEMORAL 





ARTERY INFRATION 

AGE | PRESSURE PRESSURE 

NAME |(YEARS)| (MM. Hg) (MM. Hg) 
N.L 9 100/62 93 
B. T. 2% 115/55 91 
S. R. 3 92/55 91 
D. M. 9 115/75 110 
dD. K 614 120/80 125 
M. E. 3 100/75 100 
R. W. 3% 100/75 100 





with the Infraton were usually 1 to 3 


mm. higher than the auseultatory. 
This difference was increased if the 
AUSCULTATORY 


414.5 








112 MM.HG 


INFRATON 
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tion showed the opposite effect, and 
this was usually due to one of the fol- 
lowing: either the pickup was poorly 
attached to the toe or thumb with a 
consequent poor pulse wave, or the 
distance of the pickup from the cuff 
was so far that the first few pulse 
waves to come through were diffused 
in the extremity and not picked up at 
the toe or thumb. The pulse waves 
were analyzed in the region of the 
diastolic pressure but no consistent 
characteristic was found which could 
be used as a eriterion for the diastolic 


SYSTOLIC PRESSURE 





tioo 





_ ee DIASTOLIC PRESSURE 


tso 


90 


Fig. 3.—Record on patient H. P., 
tory and Infraton methods. 
was 114 while the first perceptible 


cuff pressure was allowed to drop at a 
fast rate and decreased if the rate was 


slowed. The reason for this difference 


is that the ear is not sensitive enough 
to pick up the first one or two pulse 
impulses. The difference was magnified 
in two eases, H. W. and N. V., both 
women and both having weak Korot- 
koff sounds. 


An occasional determina- 








The tracing is continuous. 
pulse wave by 
was no characteristic change on the Infraton record 


t70 


comparing blood pressure determinations by the ausculta- 


The auscutatory systolic pressure 
the Infraton is at 112 mm. Hg. There 
at the level of the diastolic pressure. 


pressure. Consequently, diastolic 
pressures were not recorded with the 
Infraton method and are not ineluded 
in this study. Fig. 3 shows a typical 
recording taken on patient H. P. 
Three infants with preductal coare- 
tation, one with complete interruption 
of the aortic isthmus, and an 8-year- 
old boy with postductal coarctation 
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TABLE III. 


NAME 


. BE. 


. M. 


» @. 


COMPARISON OF BLoop PressuRE DETERMINATIONS BY THE AUSCULTATORY AND 


SEX 


M. 


M. 


M. 


M. 


M. 


M. 


M. 


M. 


M. 
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INFRATON METHODS IN CHILDREN AND ADULTS 


AGE 
(YR. ) 


_ 


PULSE 
RATE 
58 


1-1 <9 <9 <9 ~ 
PAP D-~ i 


yr 

















AUSCULTATORY i 
SYSTOLIC | DIASTOLIC | INFRATON 
(MM. Hg) | (MM. Hg) SYSTOLIC 
—_ 65 116 
117 69 116 
172 (L) 96 173 (L) 
104 86 106 
104 85 107 
108 90 109 
96 77 98 
95 72 95 
86 73 100 
134 86-80 135 
130 89-81 131 
109 67 111 
110 75 111 
114 7§ 115 
114 87-68 114 
119 86-80 119 
102 87-70 111 
91 56 94 
87 70 96 
83 65 89 
81 62 88 
83 62 89 
86 68 89 
95 68 92 
97 7 98 
100 68 98 
124 72 127 
124 73 — 
115 74 118 
103 7 108 
114 77 116 
132 (L) 89 134 (L) 
112 69 115 
103 7 107 
113 86 117 
102 68 116 
110 66 112 
110 (L) 68 100 (L) 
95 60 96 
91 59 92 
82 68 82 
88 69 89 
8s 44 89 
98 58 98 
101 (L) 69 101 (L) 
102 (L) 67 103 (L) 
96 68 a9 
98 70 99 
102 (L) 75 105 (L) 
104 (L) 75 105 (L) 
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TABLE I 


AGE 
(YR.) 


5% 


SEX 
F 


NAME 
P. A. F. 


8S. E. E. F. 


were studied. This enabled us to 
compare the blood pressures obtained 


by the Infraton and ‘‘flush’’ methods. 


Case 1—R. B. A. This 4-week-old 
infant was admitted in eengestive fail- 
ure and responded poorly to medical 


TABLE IV. PRE- AND POSTOPERATIVE BLOOD 
PRESSURE DETERMINATIONS ON PATIENT 
R. B. A. WITH THE “FLUSH” AND INFRA- 
TON METHODS 

















| PULSE! ARM | LEG 
| RATE| I. | F. | & | Fe 

28 days 138 85 78 47 

preop- 135 84 69 32 

erative 140 7 69 41 

138 76 54 42 

145 65 55 43 

140 57 41 

Average 139 85 71 55 41 

25 days 144 98 54 49 
preop- 150 50 
erative 140 57 

144 98 77 44 

140 110 97 48 

140 96 78 43 

90 77 47 

Average 143 98 85 54 46 

5 days 150 99 98 87 

postop- 156 95 81 

erative 142 =102 96 7 

150 99 88 7 

Average 150 99 97 97 83 

11 days 150 101 95 83 

postop- 154 92 86 76 

erative 148 94 81 69 

138 99 89 79 

136 =—:103 99 77 

Average 145 99 92 91 77 





I.—Infraton. 
F.—F lush. 
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j ome 





II—Cont’p 


~ AUSCULTATORY 


SYSTOLIC DIASTOLIC INFRATON 
(MM. Hg) (MM. Hg) | SYSTOLIC 
78 78 79 
81 81 84 
80 80 85 
76 (L) 76 75 (L) 
85 (L) 85 82 (L) 
71 49 74 
81 47 82 
104 (L) 63 105 (L) 
194 (L) 65 106 (1) 


management. The diagnosis was felt 
to be preductal coarctation of the 
aorta and patent ductus arteriosus. 
Preoperative blood pressures (shown 
in Table IV) definitely supported the 
diagnosis of coarctation of the aorta. 
During the operation the blood pres- 
sure and pulse were followed with a 
euff about the left upper arm and the 
mierophone pickup of the Infraton 
taped to his left thumb (Fig. 4). A 
preductal coarctation was found, ex- 
cised, and an end-to-end anastomosis 
of the aorta was made. The patent 
duetus was tied and eut. His post- 
operative course was uneventful and 
blood pressure findings revealed a re- 
duction in the blood pressure gradient. 


Case 2.—J. D. H. This 1-month- 
old infant was diagnosed as having 
preductal coarctation and patent 
ductus arteriosus. Blood pressure 
studies are shown in Table V and the 
blood pressure gradient in Fig. 5. He 
responded fairly well to medical ther- 
apy and twelve days later he was 
operated upon. <A preductal coareta- 
tion with a patent ductus arteriosus 
was found and corrected. During the 
operation, direct pressures from both 
the proximal and distal segments of 
the aorta were obtained. These pres- 
sures were from 90/64 to 112/70 mm. 
Hg in the proximal segment and from 
52/64 to 62/58 mm. Hg in the distal 
segment. Unfortunately, we were un- 
able to get good simultaneous indirect 
pressure recordings during the opera- 
tion. Postoperative blood pressure 
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studies revealed a significant reduc- 
tion in the blood pressure gradient be- 
tween the upper and lower extremi- 








and ecoaretation of the aorta. Blood 
pressure studies are shown in Table 
VI. After two weeks of medical ther- 
















ties. apy with only fair response, surgical 
TEMP. PULSE BLOOD 
F* RATE PRESSURE 
MMHG 
10o §6—200 
98 180 
98 160 PULSE 
94 140 
“TEMP. 
92 120 i 
90 =: 100 
SYSTOLIC 
6s 80 6.P. 
86 60 
oe 68 OT Clk 8 $678 
| u - T qT i | T T 
2PM 3 3:30 4 
TIME IN HOURS 
Fig. 4.—Course of blood pressure, pulse, and temperature on patient R. B. A. during surgical 
correction of coarctation of the aorta and patent ductus arteriosus. 
SYSTOLIC 
BLOOD PRESSURE 
GRADIENT 
MM. HG 
100) »— INFRATON 
1 o— FLUSH 
8074 
60 
404 
20+ | 
: SURGERY 
o 4+ os . Sv 
! 14 
OaYs 
Fig. 5.—Blood pressure gradients between upper and lower extremities on patient J. D. H. 


as determined by the Infraton and “flush” methods. 


Case 3.—J. W. V. was admitted at 
3 weeks of age in congestive failure. 
An angioeardiogram was done and re- 
vealed evidence of a left-to-right shunt 


correction was attempted under hy- 
pothermia. As the aortic arch was be- 
ing dissected, he suddenly developed 
ventricular fibrillation and expired. 
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Taste V. Pre- AND PosTopeRATIVE BLoop PRESSURE DETERMINATIONS ON Patient J. D. H. 
Wirn THE ‘‘FLUSH’’ AND INFRATON METHODS 
DIFFERENCE 
BETWEEN DIFFERENCE 
INFRATON AND BETWEEN 
PULSE ARM LEG FLUSH ARM AND LEG 
RATE | INF. | FLUSH| INF. | FLUSH | ARM | LEG |INFRATON| FLUSH 
10 days 122 159 61 55 
preop- 112 146 54 48 
erative 114 135 50 43 
124 167 150 44 
116 162 149 42 
124 157 141 50 
Average 119 162 147 55 47 15 8.0 107 100 
4 days 94 156 140 58 
preop- 114 157 140 62 
erative 100 165 151 52 
110 166 144 44 
106 171 149 48 
106 153 64 49 
108 160 67 52 
Average 106 163 148 66 52 15 14 97 96 
1 day 132 161 147 126 
postop- 124 161 150 103 
erative 140 168 138 109 
140 155 137 100 
146 133 131 110 
130 123 125 87 
120 128 131 86 
Average 133 161 137 129 107 24 22 32 30 
5 days 130 143 124 97 
postop- 130 149 140 98 
erative 112 110 
140 125 118 100 
133 110 101 
Average 128 146 131 113 99 15 24 33 32 
TaBLE VI. COMPARISON OF BLoop PressurRE StupIeEs WITH THE INFRATON AND ‘‘FLUSH’’ 
TECHNIQUES OF PATIENT J. W. V. 
DIFFERENCE 
BETWEEN DIFFERENCE 
INFRATON AND BETWEEN 
PULSE ARM LEG FLUSH ARM AND LEG 
RATE | INF. | FLUSH | INF. | FLUSH ARM | LEG | INF. | FLUSH 
13 days 130 108 96 57 
preop- 130 104 99 54 
erative 128 103 93 49 
136 88 53 46 
140 85 56 47 
Average 133 105 92 55 51 13 4 50 41 
8 days 144 116 97 59 
preop- 130 112 97 47 
erative 98 60 
93 58 62 
Average 
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Tasie VII. 


DATE 
July 6, 1956 


Average 


July 9, 1956 


Average 


July 14, 1956 


Average 


TABLE VIII. 


4 days pre- 
operative 


Average 


2 days post- 


operat ive 


Average 


14 days post- 
operative 


Average 


22 days post- 
operative 


Average 
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TECHNIQUES OF Patient D. E, W. 


ARM 





CoMPARISON oF BLoop Pressure Stupres WiTH THE INFRATION AND ‘‘ FLUSH’? 

















PULSE ~ R. ARM ee ws a ™ l 
RATE es oe ae IL. | F. ae | F. 
146 53 41 46 
146 65 50 42 
146 50 50 41 
150 56 45 
150 50 48 42 42 
146 46 61 46 
144 52 50 50 
144 62 56 56 
142 46 55 40 
148 40 52 30 
146 57 43 51 44 56 44 
114 48 36 36 
114 48 41 52 
132 20 59 42 
114 25 55 42 
114 36 48 36 
118 2 59 42 
114 64 35 35 
116 62 50 50 
116 63 41 48 31 55 42 
110 52 47 38 
110 55 50 42 
106 49 44 39 
106 50 46 , 37 
104 43 40 36 
104 45 39 37 
112 50 47 43 
112 51 47 43 
108 52 47 40 37 47 42 
Pre- AND PosTorERATIVE BLoop PRessuRE DETERMINATIONS ON PATIENT M. 8S. 
With THE ‘*‘ FLusH’’ AND INFRATON METHODS 
ARM mes i — — ] e — 
PULSE AUSC. INF. PULSE | AUSC. INF. | ARM-LEG — 
RATE SYS. SYS. || RATE | SYS. | Sys. | AUSC. | INF. 
90 143 146 | — 89 
88 141 140 85 89 
86 142 143 80 86 
90 140 141 80 90 
89 142 143 )C=*#YSW 83 89 54.0 
124 109 «|| 124 112 
124 115 i 124 105 
120 109 «|| «124 111 
124 102 || #128 110 
122 109 ||| 128 100 
123 109 || 126 108 1.0 
92 131 128 100 107 108 
96 131 132 95 lll 109 
4 131 130 98 109 106 29.0 24.0 
90 128 27 96 97 98 
92 130 126 90 101 101 
96 131 131 88 100 101 
93 130 128 | 91 99 100 31.0 28.0 

















ENDRES ET AL, : 


Autopsy showed a diffuse preductal 
eoaretation of the aorta, bicuspid 
aortic and pulmonary valves, and ex- 
tensive fibroelastie thickening of the 
endocardium of the left ventricle. 


Case 4—D. E. W. This 3-week-old 
infant was admitted to the St. Louis 
Children’s Hospital in congestive fail- 
ure. Both ecarotids and the right 
brachial arteries were noted to pulsate 
visibly, while the left brachial and 
femoral pulsations were much weaker. 
Blood pressure studies were done and 
the results are shown in Table VII. 
Autopsy revealed an absence of the 
aortie arch distal to the left common 
carotid and proximal to the left sub- 
elavian with a large patent ductus 
arteriosus and an aortiec-pulmonary 
septal defect. This case represents 
another type of coaretation in which 
we were able to compare the ‘‘flush’’ 
and Infraton methods and revealed a 
slight but consistent gradient of pres- 
sure between the right and left upper 
extremities and both lower extremities. 


Case 5.—M. §., an 8-year-old white 
boy with known coarctation of the 
aorta sinee the age of 2 vears, was ad- 
mitted for surgical correction. Blood 
pressure studies are shown in Table 
VIII. We were unable to get an 
auscultatory blood pressure in the 
legs, but, with the Infraton, pressures 
were consistently between 86 and 90 
mm. Hg preoperatively. It is of in- 
terest to point out that the two meth- 
ods for blood pressure determination 
compare very favorably. There are 
only slight differences in blood pres- 
sure figures by the two methods. At 
time of operation a postductal coareta- 
tion of the aorta was found; the 
coareted segment was excised and an 
aortic graft inserted. His postopera- 
tive course was uneventful. 


The next ease presented a situation 
in which application of the Infraton 
played an important role in the man- 
agement of the patient. 

Case 6.—K. E. P. was a 7-year-old 
white girl who suffered seecond- and 
third-degree burns of 65 to 70 per 
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cent of her body surface while playing 
with matches. When she arrived on 
the ward from the operating room 
where pressure dressings had been ap- 
plied, she was in a state of shock. The 
only parts of her body not covered 
with pressure dressings were her 
mouth, nose, perineum, and both legs 
from the knees down. Blood, plasma, 
and fluids were being given by intra- 
venous cut-down of the left foot. 
In order to follow her blood pres- 
sure and pulse rate, the Infraton 
was used. A regular 12 em. cuff was 
applied about the right ealf and the 
microphone pickup was taped to her 
right big toe. We were able to follow 
her blood pressure and pulse rate 
from the time she was admitted until 
her death, 26 hours later (Fig. 6). 
The Infraton may prove to be a very 
useful tool in following the blood pres- 
sure in severely burned infants and 
children whose bodies are swathed in 
bandages and the conventional meth- 
ods for blood pressure determinations 
eannot be applied. 


The blood pressure and pulse rate 
of the next two patients were fol- 
lowed through operations with the 
Infraton. This illustrates another ap- 
plication of the instrument. 


Case 7.—M. B. Admittance of this 
17-month-old, 46 pound baby was fol- 
lowed by a diagnosis of adrenal tumor. 
Laparotomy was carried out after ade- 
quate medical preparation. Since the 
auseultatory method was not feasible 
because of the child’s extreme obesity, 
his blood pressure and pulse rate were 
followed during the operation with a 
9 em. cuff about his ealf and the 
pickup taped to his big toe (Fig. 7). 
As ean be seen, he had periods of hy- 
potension during the surgical proce- 
dure which would have been unde- 
tected without the use of Infraton. 
Also, the pulse rate really gave no 
clear-cut indication of the hypotensive 
and hypertensive episodes. This made 
it possible to institute medication with 
L-norepinephrine and blood transfu- 
sions in an effort to stabilize his blood 
pressure. A large, left cortical-adrenal 
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Fig. 6.—Course of patient K. E. P. with systolic pressure determined by the Infraton. Arrows 
along abscissa indicate points where blood, plasma, or parenteral fluids were given. 
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Fig. 7.—Course during surgery of patient M. B. with systolic blood pressure determined 
by the Infraton. The numbers indicate the following: 1, Start of operation; 2, 60 ml. of 
whole blood by LV. push: 8, 40 ml. of whole blood by LV. push: 4, isolation of the tumor; 
5, 6, 7, intravenous L-norepinephrine; 8, 50 ml. whole blood by 1.V. push; 9, 4 mg. hydro- 
cortisone by LV. push. 
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tumor was removed, which, on histo- 
logie section, showed no signs of in- 
vasion of the capsule or vessels. Post- 
operatively the patient did well. 


Case 8.—P. L. This 10-month-old 
white male infant was admitted to 
the St. Louis Children’s Hospital for 
surgical repair of a double aortie arch 
which was producing tracheal and 
esophageal obstruction. Fig. 8 shows 
the blood pressure and pulse rate rec- 
ords obtained with a 5 em. cuff about 
the left upper arm and the pickup on 
the left thumb. Just prior to ligation 
and excision of the anterior arch of 
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DISCUSSION 


The correlation of the Infraton with 
the direct electromanometrie determi- 
nations in monkeys and human sub- 
jects revealed several interesting fea- 
tures. the most interesting of which 
was the variations in pressure asso- 
ciated with respiration. This has been 
observed by Eather, Peterson, and 
Dripps,> Robinow, Hamilton, Wood- 
bury and Volpitto,s and Dornhorst, 
Howard, and Leathart,® who explained 
it to be a result of variations in both 
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Fig. 8.—Course during operation on patient P. L. with systolic blood pressure determined 
by the infraton. Points A and B indicate direct pressure levels obtained with needle in 
aortic arch. The numbers on the abscissa indicate the following: 1, Induction of anesthesia ; 
2, opening of chest; 8, 4, isolation of aortic arch; 5, combined direct and indirect blood 
pressure determinations; 6, clamping of anterior arch of aorta; 7, ligation of left subclavian ; 


8, closing of chest. 


the ring, a 20 gauge needle was placed 
into its lumen and a direct electro- 
manometrie and an indirect Infraton 
tracing were obtained. The direct 
pressure was found to be 100 mm. Hg, 
while the simultaneous pressure by 
the Infraton reflecting the pressure in 
the left subelavian artery was 80 mm. 
Hg. 





eardiae output and peripheral resist- 
ance. 

Because of these variations in blood 
pressure due to respiration, compari- 
son of direct and indirect blood pres- 
sure methods should be earried out 
simultaneously. It also can account 
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for variations in blood pressure found 
in the same individual in a _ short 
period of time by either single or 
numerous observers and is probably 
the basis of the so-called suprasystolic 
pressure seen on occasion. It brings 
out the necessity of allowing the euff 
pressure to drop slowly when using 
any of the indirect means in order to 
obtain consistent pressure recordings. 

Systolic blood pressure determina- 
tions by the direct intra-arterial 
method in monkeys and human sub- 
jeets showed good correlation with the 
Infraton measurements. This was also 
true when the auscultatory, “‘flush,”’ 
and Infraton techniques were com- 
pared. We felt that we could not 
select any reproducible characteristic 
change in the pulse tracings which 
could be seleeted as the diastolic pres- 
sure. The Infraton method does elimi- 
nate the necessity for subjective inter- 
pretation of transmitted sound as in 
the auseultatory method or appear- 
anee of color as in the ‘‘flush’’ tech- 
nique. 

Comparison of the Infraton with 
the auseultatory methods showed ex- 
cellent correlation. In general, the 
systolic pressure obtained by the In- 
fraton was 1 to 3 mm. higher than 


that obtained by auscultation. Van 
Bergen’ and Roberts, Smiley, and 
Manning* have shown that the sys- 
tolie pressure by auscultation was 
about 12 mm. lower than that ob- 
tained by direct means. Thus, the 


errors produced by using a euff with 
all of its attendant variations caused 
by body build differences, age, and 
technique are still present. The ad- 
vantage of the Infraton over the aus- 
eultatory method is in its objectivity 
and its ability to pereeive a pulse 


wave slightly earlier than the ear. 


Simultaneous determinations ob- 
tained by using the modified ‘‘flush’’ 
method and the Infraton on the five 
patients with coaretation of the aorta 
permit several observations. The sys- 
pressure by the Infraton aver- 
about 10 to 12 mm. Hg higher 
than that obtained by the ‘‘flush.’’ 
The greater difference occurred at 
higher pressures and was always as- 


tolie 
aged 


sociated with a faster falling cuff 
pressure. The closer correlation was 


obtained when the cuff pressure was 
allowed to drop slowly and was most 
often seen at the lower pressures. 
The average difference of 10 to 12 mm. 
Hig between the Infraton and the 
‘*flush’’ method compares favorably 
with the difference of blood pressure 
by auscultation and flush found by 
Goldring and Wohltmann' in older 
children. It also emphasizes onee 
more that the euff pressure should be 
allowed to drop slowly (6 to 7 mm. 
per second) in order to obtain ae- 
curate determinations. 

Although the pressures obtained by 
the Infraton were 10 to 12 mm. Hg 
higher than those obtained by the 
‘flush’? method, the blood pressure 
difference obtained by both methods 
between the upper and lower extremi- 
ties was remarkably close. These ob- 
servations confirm the value of the 
‘*flush’’ method as a practical means 
for obtaining and comparing the blood 
pressure between upper and lower ex- 
tremities, especially in eases of co- 
aretation of the aorta. These studies 
on coarctation of the aorta reaffirm 
observations made by Goldring and 
Wohltmann' and those by Barsanti, 
Penick, and Walsh® that a pressure 
difference of 20 mm. Hg between the 
upper and lower extremities is sug- 
gestive of this condition. 
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In the burn ease (K. E. P.) the In- 
fraton method proved to be the only 
way the patient’s blood pressure and 
pulse could be followed accurately, 
and, if the burns had not been so 
severe, it would have been a major con- 
tributing factor in saving the child. 
M.B., the 17-month-old child with 
the adrenal tumor, was so obese that 
it was impossible to obtain the blood 
pressure by auscultation throughout 
a long and difficult operation. The 
use of the Infraton as a blood pres- 
sure monitoring device in infants un- 
dergoing prolonged surgery proved to 
be of great practical value. 


CONCLUSIONS 


1. The use of a sensitive electric 
microphone was investigated. 

2. Good cerrelation was found be- 
tween this method and direct elec- 
tromanometric measurements of blood 
pressure in monkeys and human sub- 
jects, as well, as comparison with 
auseultatory techniques and_ the 
**flush’’ blood pressure method. 

3. The application of this method in 
following young infants undergoing 
prolonged surgical procedures was 
found very useful. 
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AN ANALGESIC MIXTURE FOR MINOR SURGICAL PROCEDURES 
IN YOUNG CHILDREN 


Frep N. MitcHeti, M.D., anp Georce R. Minor, M.D. 
CHARLOTTESVILLE, VA. 


HIS report is concerned with our 

experience with the use of a par- 
enterally administered mixture of me- 
peridine hydrochloride (Demerol), 
chloropromazine hydrochloride (Tho- 
razine),* promethazine hydrochloride 
(Phenergan).t This combination of 
drugs has proved to be admirably 
suited for the sedation of patients 
undergoing cardiac catheterization, 
angiocardiography, and a variety of 
minor surgical procedures. 

Many congenital defects are prone 
to produce severe and irreversible 
changes in the pulmonary vessels. 
Consequently there is an increasing 
emphasis on early diagnostic studies. 
More infants and small children are 
therefore being subjected to various 
diagnostic studies, which are not 
valid unless the patient is in a basal 
state. Cooperative adults and older 
children can be studied under mild 
sedation, but infants and small chil- 
dren require deeper sedation or gen- 
eral anesthesia if the studies planned 
are to be successfully performed. 

The ideal anesthetic for this type 
of procedure should be safe, easy to 
administer, and should not cause fear 
or exeessive discomfort; it should 
not require constant attention by 
trained personnel, and if necessary 


From the Department of Surgery, Univer- 
sity of Virginia School of Medicine. 

*Supplied by Smith, Kline & French Lab- 
oratories. 1530 Spring Garden Street, Phila- 
delphia, Pa. 

tSupplied by 


Wyeth Laboratories, Inc., 
1401 Walnut Street, 


Philadelphia, Pa. 
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full or partial reversal should be 
possible. The cardioventilatory sta- 
tus should remain essentially unal- 
tered and the patient should be 
relaxed but not unconscious, so that 
he may be aroused without difficulty. 

General anesthetics during cardiac 
catheterization and _ angiocardiog- 
raphy have obvious disadvantages: 
the risk of episodes of hypoxia (es- 
pecially in the eyanotie patient) ; the 
need for a trained personnel and 
apparatus; and the constantly chang- 
ing oxygen saturation of the blood. 
Intravenously and rectally adminis- 
tered drugs are not suitable in the 
pediatrie patient because of the dif- 
ficulty in regulating the depth of 
anesthesia, unpredictable rectal ab- 
sorption, and variability in response 
of the patient to these agents. In in- 
fants intravenous anesthetics may be 
especially dangerous. Finally, post- 
anesthetic care adds to the duties of 
the nursing staff. 

The mixture of meperidine hydro- 
chloride, chloropromazine hydrochlo- 
ride, and promethazine hydrochloride 
was first introduced by Laborit and 
Huguenard.' Its usefulness in ear- 
diae catheterization and angiocardiog- 
raphy was demonstrated by Smith, 
Vlad, and Rowe? at the Hospital for 
Sick Children, Toronto, and it was 
these investigators who brought it to 
our attention. 





—— 
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This mixture has been found most 
nearly to satisfy our criteria of an 
ideal anesthetic for eardiae catheter- 
ization and angioeardiography. 

As it is now used at the University 
of Virginia Hospital, the solution con- 
tains meperidine hydrochloride 16.6 
mg., chlorpromazine hydrochloride 
4.1 mg., and promethazine hydrochlo- 
ride 4.1 mg., per milliliter. This solu- 
tion is prepared by combining 2 ml. 
(one ampule) of each drug and 
autoclaving the mixture in a capped 
vaecine vial. Should the colorless 
solution at any time darken, it is dis- 
earded. Such changes can be avoided 
by prompt use of the material and 
can be minimized by storing the so- 
lution in a dark place. 


METHOD 


Depending upon his age, the pa- 
tient is placed on a clear liquid diet 
for four to eight hours prior to the 
scheduled procedure and given noth- 
ing by mouth for the two- to four- 
hour period immediately preceding 
the examination. The usual dose of 
the mixture now being employed is 
0.2 ml. per kilogram of body weight 
or 1.75 ml. per 20 pounds of body 
weight. The computed amount is 
given intramuscularly into the lateral 
thigh thirty to sixty minutes prior to 
the procedure. At this time the pa- 
tient is usually sleeping or in a wake- 
ful but relaxed state, which is main- 
tained for about three hours. Even 
infants and small children remain 
somnolent, unless an unusual degree 
of manipulation is necessary during 
the procedure. If need be, the sleep- 
ing patient can usually be aroused 
without difficulty. Should it be found 
that he is too profoundly depressed, 
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reversal of the action of meperidine, 
the most powerful of the triad, can be 
accomplished with N-allylmorphine 
hydrochloride (Nalline). Oceasion- 
ally it is necessary to give additional 
small amounts of the mixture or of 
meperidine hydrochloride alone if the 
level of sedation is insufficinet or if 
the procedure is prolonged. A local 
anesthetic used at the site of the eut- 
down minimizes the need for addi- 
tional quantities of the drugs. 

At the termination of the proce- 
dure the patient is returned to the 
ward. As a precaution against aspi- 
ration, only clear fluids are given 
until it is felt that danger of vomiting 
has passed. The antiemetic effect of 
chloropromazine hydrochloride and 
promethazine hydrochloride have min- 
imized this danger. Infants and small 
children are encouraged to take fluids 
by mouth to reduce the danger of 
dehydration. Rarely is it necessary 
to give the patient special care ap- 
proaching that required in a recovery 
room. 

Many of these patients may remain 
in a state of somnolence for as long 
as ten or twelve hours following the 
administration of the drugs. This 
feature has not been a source of 
alarm since the patient can easily be 
aroused and given fluids, food, or 
medications as necessary. 


RESULTS 


Since the introduction of the triad 
of drugs, sixty-seven ecardiae cathe- 
terizations have been performed. The 
age distribution is as follows: 

Birth to 6 months 
months to 1 year 
to 2 years 
to 6 years 2 
1 


to 10 years 
ver 10 years 


Oates 
SCwoanwn 
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There were two instances of chill 
and vomiting following excessively 
prolonged procedures. Three patients 
had transient moderate hypotension 
and six patients showed an inereased 
respiratory or pulse rate by the end 
of the procedure. It should be noted 
that blood loss in some of the smaller 
patients was sufficient to account for 
There were no in- 
stances recorded of unsatisfactory 
sedation, although in four prolonged 
procedures additional medication was 
required. <A patient whose 
vein eatheterized re- 


these changes. 


single 
cephalic was 
quired intravenous anesthesia because 
of the unusual degree of pain en- 
countered, 


In addition to the eardiae catheter- 


izations performed, thirteen retro- 
grade brachial aortograms and nine 
angioecardiograms were done. The 


age distribution is as follows: 


Birth to 6 months s* 
7 months to 1 vear 6 
1 to 2 years 2 
2 to 6 years 4 
Over 6 vears 2 


*One patient weighed 2,225 grams. 


In this group of patients an 18- 
month-old infant required intravenous 
(Pentothal 
injection of 


thiopental sodium sodi- 
um) before a 
contrast medium could be given. Two 
patients whimpered briefly during 
the injection phase but the quality 
of the films was not affected. Two 
patients vomited after being returned 
At present a less irritat- 
material is being used 


second 


to the ward. 
ing contrast 
with more satisfactory results. 


DISCUSSION 


The evaluation of such a sedative 
is necessarily based on clinical ob- 
servation and the results are there- 


fore qualitative rather than quantita- 
tive. The limitations of such evaluation 
are clearly appreciated. 

With few exceptions the patients 
have been well sedated, easily man- 
aged, and in a nearly basal state. In 
our opinion an extra dose of the 
drugs during the procedure has been 
required for two reasons. In some 
instances unexpected prolongation of 
the procedure necessitated additional 
amounts. In other cases it is our 
clinical impression that body weight 
alone is not an adequate criterion 
for estimation of the dosage, since 
most of the patients who require 
further sedation were older children 
who, beeause of their cardiae condi- 
tion, were underweight. We feel, 
therefore, that maturity of the pa- 
tients as well as their body weight 
must be considered when the dose of 
the medieation is computed. Only 
experience and familiarity with the 
use of this combination of drugs ean 
overcome this minor inconvenience. 

No reaction to the drugs them- 
selves has been encountered.  Al- 
though sensitization is a theoretical 
source of dangerous reactions, sensi- 
tization to single doses is an unecom- 
mon phenomenon. Parenteral chloro- 
promazine hydrochloride has not been 
a cause of jaundice and this possible 
complication has not been a matter 
of concern to us. 

This combination of drug sedation 
has been favorably accepted by all 
personnel concerned with the care of 
the patient before, during, and after 
the above diagnostic procedures. Such 
acceptance is the result of the ease 
of administration, effectiveness of 
sedation especially in infants and 
small children, and the minimal care 
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needed following the procedure. 
Those who have had experience in 
other catheterization laboratories or 
in our own laboratory prior to the 
advent of this form of sedation have 
been favorably impressed. 

In addition to its previously de- 
seribed uses, the mixture is gaining 
favor for other procedures such as 
proctosecopie examination in children, 
removal of sutures following plastic 
operations, or the changing of surgi- 
eal dressings in pediatric patients. 


SUMMARY 


A mixture of meperidine hydro- 
chloride (Demerol), chlorpromazine 
hydrochloride (Thorazine), and pro- 
methazine hydrochloride (Phenergan) 
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has been used in a total of eighty-nine 
eardiae catheterizations and angio- 
eardiographie studies. This type of 
sedation has practically replaced all 
forms of general anesthesia formerly 
used during such procedures at the 
University of Virginia. This mixture 
has proved safe to use, easy to ad- 
minister, effective in sedating the pa- 
tient, and has appreciably reduced the 
number of postoperative complica- 
tions and need for nursing e¢are. 
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November 8, 1763. 
spider. 


Yesterday Christel Frey’s son was bitten in the leg by a poisonous 
He swelled quickly, to such an extent that he could not see out of his eyes, and 


suffered terribly, and would certainly have died, had not the snake-root, called Robert’s 


Planting, been used in time. 
Records of the Moravians in North Carolina. 


A. L. FRIES. 


Raleigh, 1922. 





THE INCIDENCE OF ALLERGIC DISEASE IN THE GENERAL 
PRACTICE OF PEDIATRICS 


Wim G. Crook, M.D., Watton W. Harrison, M.D., anp 
STran.tey E. Crawrorp, M.D. 
JACKSON, TENN. 


LTHOUGH the incidence of major 
A allergic disease in the general 
population is quoted by various 
sources’ at between 5 and 10 per cent, 
few actual studies have been made on 
this subject. This is especially true in 
regard to children. The only published 
observation on the incidence of allergy 
in a general pediatric practice is the 
one of London,’ who in 1937 found 
allergie disease in 6.6 per cent of 1,500 
children seen consecutively in his prac- 


tice. 


Because of our impression that aller- 
gie children were seen much more fre- 
quently than this in our practice, we 
decided to undertake a study to deter- 
mine, if possible, just how much al- 


lergy we were seeing. The results of 
this study were presented at the Al- 
lergy Section meeting of the American 
Academy of Pediatrics in October, 
1956. 

During the period covered by this 
study, we were associates in a pediatric 
group engaged in the practice of gen- 
eral pediatrics in Jackson, Tennessee. 
None of us had been in practice for 
over five years. None of us had re- 
ceived any special training in allergy 
during our internship and residency 
Our situation was then, and is 
now, similar to that of many general 


years. 


From The Children’s Clinic. 

This study was made possible by a grant 
from the Prescription Products Division of the 
Borden Company. 


pediatricians, especially those practic- 
ing in areas where there are few pedi- 
atricians or pediatric allergists, in that 
the problem of the allergie child was 
literally foreed upon us. It might be 
said that we had to take an interest in 
the subject as a matter of “self-de- 
fense.’’ 
METHOD OF STUDY 


The year 1954 was selected for our 
study as it antedated any active inter- 
est in allergy on our part. Selection 
of the year 1954 also gave us a follow- 
up period of as much as 21 to 33 
months on a majority of the patients 
in our study group. 

Sixty ‘‘study dates’’ were selected 
at random from the year. Selections 
were made in such a manner that 5 
dates oceurred in each of the 12 
months. Each day of the week except 
Sunday was represented ten times. 
Every patient who was examined or 
treated in our clinie on those dates was 
included. Patients seen on house calls 
or in the hospital were not included. 

The charts of each of the 1,225 chil- 
dren seen on these study dates were 
carefully reviewed in regard to family 
history, type of complaints, past med- 
ical history, interval notes, physical 
findings, laboratory findings, and re- 
sponse to treatment. By use of the 
findings and data thus obtained, each 
child was classified into one of four 
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TABLE I, CLASSIFICATION 


ALLERGIC DISEASE IN PEDIATRIC PRACTICE 


oF ENTIRE Stupy Group 








ALLERGIC 


PROBABLY 
ALLERGIC 


NON- 


ALLERGIC UNKNOWN 








no. | % 


NO, 


TOTAL 








no. | % | No. | 





/O 
175 14 
276 «617 
166 16 
9 4.5 
158 16 185 
17 8 35 


220 
321 
200 

20 


Patients 

Patient visits 

White patients 
Negro patients 
Local* patients 
Nonresident patients 


285 
323 
196 
89 
204 
81 


1 oor 
’ 


pape} 
1,657 
1,026 

199 
1,012 
213 


545 45 
737 
464 
81 
465 
80 





*Living in Jackson or Madison County. 


groups: allergic, nonallergic, un- 


known, and probably allergic. 
RESULTS 

Table I gives the classification of the 
entire group. 

Allergic.—In this study only those 
children with frank unquestioned aller- 
gic disorders were classified as allergic. 
Fourteen per cent (175) of our total 
were placed in this group. Included 
were those children with infantile 
eczema and with typical bronchial 
asthma obtaining complete relief with 
epinephrine. Children with seasonal 
hay fever and allergic rhinitis were 
placed in this group if a confirmatory 
positive nasal smear for eosinophils was 
obtained. Included also were a few 
children with other miscellaneous dis- 
orders including intestinal allergy and 
the allergie tension-fatigue syndrome,® 


TABLE II, ANALYSIS 


the symptoms of which were repro- 
duced on at least three occasions by 
the challenge and withdrawal method. 

Analysis of the types of allergie dis- 
orders found in these 175 children is 
given in Tables II, IIT, and IV. 

A comparison of the incidence of 
certain of the allergie syndromes found 
in this group of 175 allergie children 
with the findings of those of Glaser,’ 
Clein,?’ and Ratner® is of interest. 
Sixty (34 per cent) of our 175 aller- 
gie children had eezema. This finding 


is quite similar to Glaser’s figure of 


38.6 per cent, Clein’s figure of 33.0 
per cent, and Ratner’s figure of 44.4 
per cent. Multiple allergies occurred 
in 77 per cent of our 175 patients as 
compared with 79 per cent of Glaser’s 
516 patients. Our figure of 12 (20 per 
cent) of our 60 patients with eczema 


or ALLERGIC PATIENTS 








‘MAJOR ALLERGIES 


MINOR ALLERGIES 





NO. OF 


DIAGNOSIS PATIENTS 


NO. OF 


DIAGNOSIS PATIENTS 





Eezema 
Asthma 
Allergic rhinitis 


Seasonal hay fever 
Allergic tension-fatigue syndrome 


53 
48 


Asthmatic bronchitis 

Intestinal allergy 

Recurrent upper respiratory dis- 
ease 

Urticaria 

Conjunctivitis 


6 





175 patients had 394 allergic diagnoses 


135 patients had more than one allergic diagnosis 


147 patients had one or more major allergies 
60 patients had two or more major aller, 
55 patients had one major plus minor 
32 patients had one major allergy only 


Sieegics 


15 patients had intestinal allergy alone (3 patients), or in combination with other minor 


allergies (12 patients) 
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who remained arrested at that state of 
allergy is identical with the percentage 
found by Glaser. Our figure of 22 per 


PARTIAL BREAKDOWN OF TYPES 
ALLERGIES FouNnp IN 175 
CHILDREN 


TABLE ITI. 
or MAJoR 
ALLERGIC 


Eezema alone 

Eezema and asthma alone or with other 
allergies 

Eezema and hay 
rhinitis alone or 
than asthma 

Eezema and asthmatic bronchitis and re 
current upper respiratory disease and 
other allergies 12 

Eczema with intestinal allergy and other 


allergie 
other 


and/or 
allergies 


fever 
with 


allergies 20 
Asthma alone 9 
Asthma and eczema alone or with other 

allergies 13 
Asthma and hay fever and/or allergic 

rhinitis alone or with other allergies 24 
Asthma and asthmatic bronchitis or re- 

current upper respiratory disease 13 
Asthma and intestinal allergy alone or 

with other allergies 10 
Allergic rhinitis and/or seasonal hay fever 

alone 19 


Allergic rhinitis and/or seasonal hay fever 
and asthma alone or with other allergies 24 

Allergic rhinitis and/or seasonal hay fever 
and eczema alone or with other allergies 23 

Allergie rhinitis and/or seasonal hay fever 
and intestinal allergy alone or with 
other allergies 15 


Taste IV. ANALYSIS OF PROBABLY ALLERGIC PATIENTS 


| NO. OF 


MAJOR ALLERGIES PATIENTS 

Kezema 21 

Asthma 8 

Allergie rhinitis 92 

Seasonal hay fever 2 
Allergic tension-fatigue syn 

2 

drome dl 
126 


The 220 probably allergic patients had 390 different diagnoses 


60 children with eezema had upper re- 
spiratory allergies and/or asthma—a 
figure roughly midway between the 59 
per cent noted by Ratner and the 80 
per cent found in Glaser’s group. 

Nonallergic.—Forty-five per cent 
(545) of our total were placed in this 
Some of these children had oe- 
How- 


group. 
easional allergic manifestations. 
ever, the ‘‘life eyele’’ and pattern of 
these children were such that any such 
manifestations were transient and 
minor. Henee, the child was classified 
as nonallergie. 

Theoretically and ideally, it would 
seem feasible and desirable to classify 
all of the children in our study into 
one of the above two groups. This 
proved to be impossible for a number 
of reasons which will be discussed sub- 
sequently. Therefore, we created two 
additional classification groups. 

Unknown.—Twenty-three per cent 
of our total were classified in 
this manner. Most of this group were 
children whose records were simply 


(285) 





"NO. OF 





MINOR ALLERGIES PATIENTS 
Recurrent upper respiratory dis- 
ease 131 
Asthmatie bronchitis 89 
Intestinal allergy 36 
Urticaria 8 
264 








150 of the 220 patients had more than one allergy* 


10 had two or more major allergies* 


76 had one major plus one or more minor allergies* 


*Data available from history, physical examination, response to treatment, laboratory find- 


ings, etc., 


cent with eezema who subsequently de- 
veloped asthma is considerably lower 
This dif- 


ference is perhaps due to the shorter 


than Glaser’s 53 per cent. 


follow-up period in our series. Forty- 


three (72 per cent) of our group of 


not sufficient to make an unquestioned diagnosis of allergy. 


inadequate or insufficient to permit 
other elassifieation.* Eighty-eight out 


*This study differs from that of London’ 
in several respects. In this study the child 
as a whole is classified rather than just the 
type of complaint seen at the time of a spe- 
cifie visit. Since the presence or absence of 
allergy in the child frequently requires serial 
observations of his “life cycle,”” our unknown 
group is unavoidably large. 
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of this group were seen only once and 
257 were seen five times or less. Many 
of these children were transients. 
Many had complaints such as injuries, 
poisonings, skin rashes, and aeute in- 
fections. Family histories, past his- 
tories, complete physical examinations, 
and laboratory data were not obtained 
on most of this group of patients. 

Eighty-nine or almost one-third of 
our total unknown group were Negro 
patients. Almost half (45 per cent) 
of our 199 Negro patients then were 
classified in the unknown group. Due 
to their less favorable cultural and 
economic status, these patients were as 
a rule seen more often on an emergency 
basis with less thorough and detailed 
history, physical examination, and gen- 
eral workup. Furthermore, since they 
were followed much less regularly, ade- 
quate data for the determination of 
the presence or absence of allergy were 
frequently lacking. 

The nonresident patients also con- 
stituted a substantial segment of our 
unknown group, with 81 (38 per cent) 
of our 213 nonresident patients being 
elassified in this manner. Nonresident 
patients were simply less likely to re- 
turn for serial examination and follow- 
up visits necessary to determine the 
presence or absence of allergy. 

Probably Allergic.—Kighteen per 
eent (220) of our patients were elassi- 
fied in this manner. In this group we 
ineluded children who had various al- 
lergie symptoms and manifestations of 
intermediate degree. These manifesta- 
tions were less severe, less clear-cut, 
and were not always incontrovertibly 
allergic. In this group we ineluded 


the children with asthmatic bronchitis 
and with recurrent upper respiratory 
disease of apparent allergic origin. We 
also classified in this group the chil- 
dren with allergic rhinitis in whom we 
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did not, or could not, obtain positive 
nasal smears for eosinophils. Included 
in this group also was a number of 
children with apparent asthma who 
were less than 2 years of age. It is 
realized that asthma in children un- 
der 2 does oceur, as is so well docu- 
mented by Buffum.’® However, in or- 
der to avoid possible controversy and 
confusion with bronchiolitis and other 
conditions causing wheezing in young 
infants, these children were usually 
diagnosed asthmatie bronchitis and 
classified as ‘‘ probably allergic’’ unless 
their attacks of wheezing continued to 
recur after the age of 2 vears. 

An analysis of the ‘‘ probably aller- 
gie’’ patients is given in Table IV. 
Only 76 (34 per cent) of this group of 
220 patients had a diagnosis of a major 
allergie condition, whereas 84 per cent 
of the children classified as definitely 
allergic had a major allergie disorder. 
Eezema, asthma, and hay 
fever were much less common. Reeur- 
rent upper respiratory disease was 
much more common. 


seasonal 





























TABLE V. MOoNTHLY* BREAKDOWN OF 
PATIENT VISITS 
NON- 

ALLER- |PROBABLY| ALLER- UN- 

1954 GIC |ALLERGIC} GIC |KNOWN 
January 27 22 63 23 
February 27 45 72 27 
March 30 32 71 35 
April 29 30 62 23 
May 15 30 53 15 
June 25 30 7 24 
July 27 16 59 21 
August 17 18 41 32 
September 24 22 47 20 
October 11 23 48 25 
November 26 30 73 50 
December 18 23 70 28 
Totals 276 321 737 323 





*Five study days selected from each month. 


Table V gives a record of the total 
patient visits, including classification 
of the type child seen on the five study 
dates in each month. During the year 
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1954, 1,657 patient visits were made 
by the 1,225 children on the 60 study 
dates. The clearly allergie patients 
made an average of 1.57 visits on these 
dates. The probably allergie patients 
made The 
nonallergie patients made an average 
of 1.35 visits, and the unknown group 
made only an average of 1.13 visits. 
Table V also shows some month-to- 
month variation in the percentage of 
visits made by each of the four groups 
of patients. There is, however, no sta- 
tistieally significant seasonal pattern. 
In our practice then, allergie children 
were seen as often during one time of 


an average of 1.46 visits. 


the vear as they were during another. 
Table VI gives a breakdown of the 
birthdates of the patients in the study. 
Tt will be seen that most of our pa- 
tients were in the younger age groups, 
in that 649 (53 per cent) of the 1,225 
were born in the vears 1952, 1953, or 
1954. Only 112, or approximately 10 
per cent, were 9 years old or older. 


TABLE VI. CLASSIFICATION oF Stupy PATIENT’s BirtH DaTES 


YEAR OF f 


PROBABLY _ 





OF PEDIATRICS 
study, and analysis are relatively easy 
beeause of the clear-cut, or all-or-none, 
quality of the pathology causing the 
disease. It is true that differences in 
severity may exist, but the patient 
either has the condition or he does not. 
Recognition of such diseases by un- 
equivoeal objective criteria is possible 
and subsequent classification and anal- 
ysis present few problems. 

On the other hand, there are other 
types of disease processes in which 
erystal-clear recognition, differentia- 
tion, and classification are much more 
difficult. Foremost examples of such 
disorders are the functional or emo- 
tional diseases and the allergic diseases. 

According to Glaser,"' ‘‘ Allergy is a 
relative state—one might consider as 
an allergie individual only one with 
sufficient allergy so that it rises to a 
clinical level, i.e., the individual seeks 
help because of the disability imposed 
by the allergy.’’ Even using this eri- 
terion, the problem of classification re- 








NONALLERGIC | UNKNOWN 








BIRTH ALLERGIC | ALLERGIC TOTAL 
1940 0 a 0 0 1 
1941 2 0 1 0 3 
1942 0 0 5 4 9 
1943 5 3 13 3 24 
1944 3 1 14 6 24 
1945 8 4 15 4 31 
1946 { 7 15 19 45 
1947 10 12 30 12 64 
1948 15 16 44 21 96 
1949 14 12 37 18 81 
1950 16 8 42 18 84 
1951 21 29 51 20 114 
1952 14 35 67 31 147 
1953 33 65 135 81 314 
1954 30 3 76 48 188 
Totals 175 220 345 285 1,225 


CLASSIFICATION PROBLEMS 

There are many groups of diseases 
such as infectious diseases, neoplastic 
diseases, the anemias, and many others 


identifieation, classification, 


where 





mains difficult and frequently subject 
to differences of opinion. When a child 
is seen with asthmatie wheezing which 
is promptly and completely relieved 
by an injection of epinephrine, the 
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diagnosis of allergy is easy. However, 
a second child with symptoms such as 
**keeping a cold’’ (in spite of repeated 
antibiotic drugs, removal of tonsils and 
adenoids, ete.) may not be clearly and 


certainly diagnosed as allergic, al- 
though he has sufficient allergy ‘‘so 


that it rises to a clinical level.’’ 

The problem is graphically illus- 
trated in Fig. 1. The right end of the 
bar graph is completely white, repre- 
senting the obviously nonallergie child 
whose complaints, history, physical and 
laboratory findings, and life eyele do 
not, at any time, indicate allergie dis- 
ease. The left end of the bar extend- 
ing to about the 14 per cent line is 
deep black, representing the obviously 


| ALLERGIC 


On 
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In these charts, the lowest of the 
four horizontal bands represents the 
absence of allergy or allergy symp- 


life. 


toms. Each of the three succeeding 
bands, or sections, going from bottom 
to top represent allergic manifestations 
of inereasing severity. The three most 
common systems affected by allergy in 
young infants are shown by the various 
lines, the solid line representing the re- 
spiratory system, the dashes the gas- 
trointestinal system, and the dots the 
skin. 
Fig. 2 
nonallergie infant 
mained at all times below the symp- 
Fig. 3 represents that 


represents the course of a 


whose curves re- 


tom threshold. 
of an allergie child with typical eezema 


NON ALLERGIC 











CLASSIFYING THE ALLERGIC CHILD 
(S NOT AS SIMPLE AS BLACK ANDO WHITE 


Fig. 1. 


allergic child. The deeper gray rep- 
resents those children who are almost 
certainly allergic but in whom the 
manifestations are not quite conclu- 
sive enough for classification as having 
unquestioned allergy. The gray white 
shades indicate those with milder, oc- 
easional, and borderline evidences of 
allergy. 

Figs. 2, 3, 4, and 5 represent graph- 
ically the symptom courses of four dif- 
ferent infants during the first year of 





with a gradual buildup of symptoms 
beginning at about the second or third 
month, with maximum severity at the 
age of 6 to 8 months. This child also 
had gastrointestinal symptoms, inelud- 
ing colic, spitting up, excessive gas, 
and a tendency to mucus in the stools. 
The gastrointestinal symptoms grad- 
ually subsided as the infant ap- 
proached 6 months of age. However, 
at about this same time he began to 
‘*keep a stuffy nose’’ and then began 
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to have frequent and almost contin- 
uous ‘‘eolds.’’ These were helped some 
by antihistaminie and antibiotie drugs, 
but were never completely cleared. 
Furthermore, toward the end of the 
first year, some of these ‘‘colds’’ were 
associated with expiratory wheezing in 


the chest. 


aceney A NON-ALLERGIC BABY 


Severe 
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Symrtoms 


Severe 


“n0ePs «4 COLD” 


mOOemaTE 


Symeroms 
> 
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The infant whose course is presented 
in Fig. 4 had ‘‘a little rattle and a 
little stuffy nose’’ of moderate degree 


for the first 2 to 3 months of life. This 
child also had moderate colic, unhap- 
piness, irritability, and spitting up 
which did not completely subside until 


the age of 5 months. This infant also 
had a mild intermittent skin rash, 
searcely more than ‘‘chapping,’’ which 
tended to come and go on his cheeks 
and which subsided at the age of 6 
months. During the last half of the 
first year, the child began to have re- 
spiratory symptoms in the form of fre- 


AN ALLERGIC BABY 
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Fig. 5. 


quent and almost continuous ‘‘ecolds.’’ 
On two oceasions, these colds were asso- 
ciated with expiratory wheezing in the 
chest. 

Fig. 4, depicting the course of this 
child during the first year of life, is 
facetiously labeled ‘‘You Name It’’ 














rather than labeled ‘‘probably aller- 
gic’’ in order to point up the disagree- 
ments and differences of opinion en- 
countered among general pediatricians 
in classifying this group of children. 
In our experience, this type of child 
is encounteied very frequently. Many 
of these children may ‘‘outgrow’’ their 
allergies, especially if guided by a 
sound program of allergy prevention. 
Unhappily, many others go on to de- 
velop severe allergic disorders, whose 
treatment constitutes a diffieult prob- 
lem even for the trained pediatric 
allergist. The successful preventive 
management and treatment of this 
type of child rests almost entirely on 
the shoulders of the general pediatri- 
cian. 

Fig. 5 represents a child who was 
seen twice between birth and the age 
of 3 months. This infant had moder- 
ately severe colic, noisy breathing, and 
a stuffy nose. He was not seen again 
after the age of 3 months. With such 
a short period of observation and no 
follow-up, infants such as this are 
classified in the Unknown group. 


DISCUSSION 

Our findings show that we see a con- 
siderable number of allergie children 
in our general pediatric practice. If 
we eliminate the unknown group of 
285 children and revise our figures, we 
get an even higher incidence of allergy 
as follows: 


Total children 940 

Nonallergic 545 58 per cent 
Allergic 175 19 per cent 
Probably allergic 220 23 per cent 
Total patient visits 1,333 

Nonallergie 736 55 per cent 
Allergic 276 21 per cent 


Probably allergic 321 24 per cent 


Even if the ‘‘unknown’’ group is 
left in and all children in that group 
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considered to be nonallergic, we still 
have a percentage of allergie children 
(14 per cent) in our practice which 
is over twice as great as that reported 
in the only other study on the general 
incidence of allergy in children. If the 
‘*probably allergic’’ group is added to 
the allergic group, the total (32 per 
cent) represents approximately one- 
third of all of our patients. 

Our findings certainly leave us in 
wholehearted agreement with Rowe,” 
who noted almost twenty years ago that 
‘‘allergy, next to infection, is probably 
the most important single etiologic 
agent in human symptomatology.’’ 

However, it is only fair to note that 
there are several factors which serve 
to inerease the proportion of allergic 
children in our practice. 

1. Our practice is oriented toward 
the sick child. No more than 15 to 15 
per cent of our practice consists of 
‘*well-baby cheekups,’’ whereas, with 
many pediatricians, such well-child 
visits constitute 50 per cent or more 
of their patient load. There are no 
other full-time pediatricians in our 
city (population 35,000) and county 
(population 65,000) and there are 
only 4 or 5 active general practitioners 
who treat children. Therefore, in our 
particular community, we are more 
likely to see children who are sick. 
Those who are well, especially among 
the lower income groups, often do not 
seek routine pediatrie supervision. On 
the other hand, it should not be in- 
ferred that we attract a large number 
of allergie children from the surround- 
ing area because of any interest we 
may have in allergy. Table I illus- 
trates this point, showing that most 
of our patients were local patients. 
Furthermore, the incidence of allergy 
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and probable allergy in the nonresident 
group was actually less than in the 


resident group. 

2. Our practice and locality has cer- 
tain other characteristics which may 
lead to an inereased incidence of aller- 
These inelude: (a) A 
very low incidence of breast feeding 


gie disease. 


with consequent high incidence of arti- 
ficial feeding. According to Grulee 
and Sanford™ this results in a higher 
percentage of babies with eezema. Over 
half of sueh infants, in turn, develop 
other allergies, especially respiratory 
allergies, by the age of 6 years.’ It 
might be interesting to speculate in 
this connection on the possible relation- 
incidence of 
in our Negro 


ship of the very low 


allergy (4.5 per cent) 
patients to the higher percentage of 
breast feeding among such patients. 
The ingestion of raw, untreated cow's 
milk is not a factor, as it is very rarely 
used for infant feeding in our area, 
evaporated milk being used almost ex- 
clusively as a breast-milk substitute. 
(b) The location and 
the climate may play a part in the 
high ineidence of allergic disease in 
this area. Summers are hot and hu- 
mid, thus inereasing the quantities of 
grass pollens and mold spores. The 
ragweed count is high here as it is else- 
the Mississippi Valley. 
Autumn, winter, and spring weather 
is subject to great variations, leading 
to a high incidence of respiratory dis- 
ease and infections. Much of the heat- 
ing in smaller homes is by blower-type 
floor furnaces which help keep the 
housedust count high in many homes. 
Feather pillows and house pets are 


geographical 


where in 


popular in this area, as elsewhere. 


SUMMARY 


This is the first published 
study econeerned exelusively with the 


paper 
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determination of the incidence of 
allergy in a general pediatrie practice. 
In it is reported the incidence of aller- 
gie children in a pediatrie group prac- 
tice in Tennessee. Sixty 
study dates were selected from the 
vear 1954. Five of the dates were in 
each month. All patients seen for ex- 
amination and treatment on those dates 
Presence or absence 
of allergic disease was determined from 
the patient’s records by evaluating 
family history, medical history, physi- 
eal examination, laboratory findings, 
treatment, and 


Jackson, 


were ineluded. 


response to interval 
symptoms. 

The study group contained 1,225 
children. One hundred and seventy- 
five (14 per cent) of these children 
Five hundred and 

(45 per cent) non- 
Only children with clear-cut, 


were allergic. 


forty-five were 
allergie. 
unquestioned major allergies, inelud- 
ing chiefly eczema, asthma, hay fever, 
and allergie rhinitis were classified as 
allergic. Two hundred and eighty-five 
(23 per cent) of the group were classi- 
fied as unknown because of insufficient 
available data. Two hundred and 
twenty (18 per cent) were classified 
as probably allergic. This group con- 
sisted of children whose findings im- 
dieated allergic disease, but in whom 
they were not sufficiently definite or 
severe to make a diagnosis of unques- 
tioned allergy. 

The study group is analyzed from 
the point of view of types of allergic 
disease, race, place of residence, sea- 
sonal faetors, and age. 

The problems encountered in diag- 
nosing allergy are discussed in consid- 
erable detail. 

The incidence of allergic disease in 
children is higher in this study than 








__ 
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has been reported previously. Certain 
factors which may have influenced the 
findings are discussed. 


We express our sincere gratitude to Dr. 
Jerome Glaser at whose suggestion this study 
was undertaken. His interest, guidance, and 
encouragement were invaluable. We wish to 
thank Dr. David W. Anderson, Director of 
Research, Prescription Products Division, 
Borden Company, for his advice and assist- 
ance in setting up and carrying out this 
study. We also thank Dr. Amos Christie, Dr. 
James Hughes, and Dr. James Overall for 
their advice and constructive criticisms in 
setting up the study. 
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LYSINE TOLERANCE IN INFANTS 
E. Dusow, M.D.,* A. Mauer, M.S., D. Gisu, Pa.D., anp V. Erx, M.D.** 
New York, N. Y. 


INTRODUCTION 

Amino acid supplementation prom- 
ises to be a simple effective way of im- 
proving diet. Various reports exist 
on the supplementation of wheat glu- 
ten with t-lysine.*~~ Such selective 
supplementation may make it practical 
to provide large numbers of people 
living in ‘‘poor-protein’’ areas of the 
world with protein of improved bi- 
ologie value.t Human minimum re- 
quirements for essential amino acids 
have been reported by Rose and asso- 
ciates® and by others.” * The present 
study was undertaken to determine the 
tolerance of infants for L-lysine. 


ae 


METHODS 

Six infants from the Pediatrie Serv- 
ice of the Beekman-Downtown Hos- 
pital were given a diet of whole cow’s 
milk to which supplements of lysine 
had been added. There were four male 
and two female infants; one of the 
males, D. R., was mentally retarded. 
The presenting diagnoses included: 
tonsillitis, upper respiratory infection, 
bronchopneumonia, and pharyngitis. 
Their ages ranged from 4 to 11 months. 
During the nonfebrile convalescent 
period dry lysine monohydrochloridet 
powder was added each morning in in- 
erements of 60, 120, 240, 480, 720, 
_ 960 or 1,080 mg. per 8 ounces of milk. 
New York, 


*Address: 7 Lexington Ave., 


me Me 
: re: 170 William Street, New York, 


aN. 


_ tSupplied _by_ White Laboratories, Inc., 
Kenilworth, J. 


For those infants under 6 months of 
age the milk was boiled prior to feed- 
ing. Each level of supplementation 
was continued for approximately three 
or four days; the levels ranged up to 
5.18 Gm. lysine per day.* 

To correlate plasma amino acid 
levels with lysine supplementation, 
blood samples were drawn on alter- 
nate mornings after the infants had 
been without formula for eight hours. 
Plasma amino acids were determined 
on these samples by using a combina- 
tion of solvent extraction, desalting 
and paper chromatographic _ tech- 
niques... Fourteen ninhydrin-positive 
spots were found corresponding to 
seventeen or more amino acids. Re- 
covery ranged from 80 to 104 per cent. 
Reproducibility and quantitation were 
within plus-minus 5 per cent or less. 

Periodically, eight hours after the 
last feeding, the first urine specimen 
of the morning was collected and an- 
alyzed for amino acids. 


RESULTS 


The plasma and urinary amino acid 
determinations for each infant are 
presented in Figs. 1-3 in conjunction 
with milk intake, lysine supplementa- 
tion per 8 ounces of milk, and weights. 
Fig. 4 represents composite values for 
the six infants. Plasma amino acid 
values are given in milligrams per cent 
and urinary amino acid values in 
micrograms per cubic centimeter. The 

*Calculated for six feedings per day with 


20 per cent correction for greater weight of 
the monohydrochloride. 
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Figs. 1-4.—Values given for the supplement of added lysine are in milligrams of the monvo- 
ngived hloride per 8 ounces of milk, e.g., 480. 


IVS is used to designate the isoleucine to valine series which includes all the essential amino 
acids and in some cases tyrosine as well. 


N is used to designate all nonessential amino acids detected by the method used, except for 
those instances in which tyrosine is reported with the essential amino acids in the IVS. 


E/N is used_to designate the ratio of essential to nonessential amino acids. For these 
calculations IVS is considered the equivalent of E. 


E represents essential amino acids. 
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Fig. 2. (For legend see page $1.) 


plasma levels fell within the range of demonstrated a very high tolerance for 
values found for normals. The latter this amino acid.’ The subjects in this 
are given in Table I.° study failed to develop anorexia, diar- 
rhea, or other significant gastrointes- 
tinal disturbances that could be asso- 

Lysine feeding experiments in rats, ciated with the supplement, and no 
both orally and intravenously, have other clinical abnormalities were noted 


DISCUSSION 
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Fig. 3. (For legend see page 31.) 


(Note: 


when amounts up to 5.18 Gm. per day 
were given. The supplement was well 
tolerated. The subjects remained ac- 
tive, with their usual degree of alert- 
ness. Unusual nervousness or drowsi- 


ness was not observed. 


Patient IN is TN and a female. 





Patient MNM is also a female.) 


No attempt was made to achieve 
maximum calorie intake. The collec- 
tion of fasting specimens interfered 
with maintenance of a constant daily 
calorie intake. Supplementation was 
therefore maintained in proportion to 
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AVERAGE PLASMA AND URINE AMINO ACID LEVELS IN SIX INFANTS RECEIVING INCREAS- 


ING SUPPLEMENTS OF L-LYSINE 
Fig. 4. 


the amount of milk fed. Each 8 ounce 
feeding (240 ¢.c.) provided approxi- 
mately 163 ealories.‘*' These usually 
ranged from four to six daily. The 
composite figure for the amount of 
lysine in milk protein has been re- 
ported as 7.4 per ecent.2*7 Each 100 


e.c. of milk has been found to contain 


(For legend see page $1.) 


approximately 3.5 Gm. of protein.” 
Therefore, when lysine was fed in 
maximum supplements of 1,080 mg. 
per 8 ounces of milk, the total lysine 
taken made up about 17.7 per cent by 
weight of the amino acid complement 
of the protein portion of the subject’s 
food. 
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TABLE I. FASTING PLASMA AMINO ACID VALUES IN INFANTS 

PER CENT iil | NUMBER OF 

AMINO ACIDS RECOVERY AVERAGES MEANS RANGE SUBJECTS 
Alanine 100 1.2 1.2 0.9- 1.9 15 
Arginine (histidine) 94 1.3 1.35 0.8- 1.8 14 
Glutamic acid* 94 1.3 1.2 0.6- 2.0 16 
Glycine 104 1.55 1.65 0.6- 2.1 16 
Leucine-isoleucine 90 1.3 1.1 0.4- 2.4 16 
Lysine 99 1.3 1.3 0.5- 2.6 16 
Methionine 88 0.7 0.6 0.4- 1.2 8 
Phenylalanine 94 1.0 1.0 0.6- 1.3 8 
Prolinet 80 0.3 0.3 0.0- 0.7 16 
Serine 99 1.0 0.7 0.4- 2.6 16 
Threonine 83 1.2 1.0 0.5- 2.0 4 
Tryptophan 103 1.1 1.15 0.3- 1.6 8 
Tyrosine 96 0.65 0.7 0.3- 1.0 8 
Valine 104 1.4 1.3 0.3- 2.3 15 
Total 15.1 15.3 115-200 16 














*Glutamine is only partially recovered as glutamic acid by 











the method employed. Figures 


for glutamic acid therefore may partially represent glutamine. 


7Proline values have been low by the method used. 


which quantitation is carried out. 


Plasma amino acid determinations 
on fasting blood specimens failed to 
reveal any marked alteration in pat- 
tern that could be correlated with 
lysine supplementation or attributed 
to it. There was, however, an initial 
inerease in total amino acids noted. 
This increase was maximal at supple- 
ments of about 120 mg. per 8 ounces 
of milk; the values then declined some- 
what. Individual plasma amino acid 
levels may reflect in a general way the 
amount of amino acid available to the 
cells of the body in the same manner 
as glucose levels of the blood are 
thought to reflect available glucose. 
Similarly when the renal threshold is 
exeeeded, there is spilling over into 
the urine. The control of the plasma 
amino acid levels appears to be partly 
mediated through renal tubule reab- 
sorption mechanisms.'* ** It was felt 
by us that functional inadequacy of 
these mechanisms due to overloading 
would express itself in a marked dis- 
turbance in the pattern of plasma 
amino acid values. No sueh disturb- 
ance was noted. In this study, individ- 
ual plasma amino acid levels remained 


This may be due to the manner in 


within normal limits (Table I). The 
ratio of essential to nonessential amino 
acids (E/N) remained relatively con- 
stant. Unusually high or low values 
of the individual amino acids were not 
noted. 

Urinary amino acid values, on the 
other hand, represent the amount of 
amino acid discarded by that route. 
The wide variations frequently re- 
ported in these values apparently re- 
sult from competitive blocking of the 
enzymes responsible for amino acid 
transport renal tubule cells. 
Using massive doses, G. A. Rose’ has 
. 5 gm. of l-lysine ... 


across 


shown that ‘‘ 
may with safety be rapidly given to 
human subjects intravenously.’’ He 
concluded ‘*. . . that a single enzyme 
system in the renal tubule is normally 
responsible for the reabsorption of 
evystine, arginine, lysine and ornithine 
from the glomerular ultrafiltrate.’’ 


Huisman et al.’’ have pointed out 
that the competitive inhibition of these 
enzyme systems was of a relative na- 
ture in the patients they studied, i.e., 
blocking of the enzyme systems was 
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proportional to the amount of the sub- 
strate and therefore only partial in- 
hibition occurred. Thus, only partial 
spillage of amino acids was noted. The 
urinary amino acid values presented 
here gave only a rough evaluation of 
amino acid exeretion. The specimens 
eight hours after the 
At that time no eysti- 
Only two of the di- 


were collected 


last feeding. 
nuria was noted. 
basie amino acids were detected at the 
concentrations used, namely lysine and 
arginine (doublet with histidine). The 
excretion of these did not appear to be 
particularly exeessive. Cystinuria in 
the Fanconi syndrome and hereditary 
eystinuria represent a persistent block- 
ing or failure of the dibasie amino acid 
enzyme system for reabsorption with 
consequent spilling of dibasie amino 
acids the day. If 
tinuria occurred in the normal infants 
given in this 
study, it was a transient phenomenon 
and not to be compared to the eys- 


throughout cys- 


L-lysine supplement 


tinurias found in the above syndromes. 


Plasma amino acid determinations 
were relied upon in this study in pref- 
erence to urinary amino acid values 
beeause it was felt that they provided 
a more direet evaluation of amino acid 
homeostatic mechanisms and a simpler 
means of detecting derangements in 
the latter. 
SUMMARY 


l. Six infants ranging in age from 
4 to 11 months received L-lysine sup- 
plements in amounts up to 1,080 mg. 
per 8 ounces of whole cow’s milk. 

2. A table of values for individual 
and total plasma amino acids in sixteen 
normal infants is presented. 


3. Plasma amino aeid values in the 


infants receiving supplemental lysine 
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have been presented. These varied 
within normal limits. 

4. Urinary values of lysine were 
roughly proportional to the amount 
of supplementation. Cystinuria was 
not demonstrated. 

5. Lysine was well tolerated in 
amounts up to 5.18 Gm. per day when 
fed with milk. 

6. It is suggested that plasma amino 
acid values provide a more direct eval- 
uation of amino acid homeostatic mech- 
anisms than do urinary amino acid 
values and are frequently a simpler 
means of detecting derangements in 
these mechanisms. 

CONCLUSIONS 

No adverse clinical effeets or altera- 
tions in fasting plasma amino acid 
values were noted in six infants rang- 
ing from 4 to 11 months of age who 
received supplementation of a whole 
milk formula with L-lysine in amounts 
up to 1,080 mg. per 8 ounces of milk 
or up to 5.18 Gm. per day. The lysine 
was well tolerated. 


We wish particularly to acknowledge the 
technical assistance of Frank Siino and the 


interest and continuing support of Dr. 
Marsh MeCall. 
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of them should take the small pox at any time hereafter to pay all necessary expense in 


carrying them thro said disease. 
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(HEMAGGLUTININ) RESPONSE AS A TOOL FOR 


ETIOLOGIC DIAGNOSIS OF DIARRHEAL DISEASE 


Famity Oursreak Associatep WitH PARACOLOBACTRUM (ESCHERICHIA COLI 075) 


E. Never, M.D., 


AND L. Suskinp, M.D. 


Burra.o, N. Y. 


T IS a well-recognized fact that bac- 

teriologic studies frequently do not 
make possible a definitive etiologie di- 
agnosis of infectious diarrheal disease, 
either recognized enteric 
pathogen cannot be recovered or be- 
cause the role of a given isolate has not 
been clearly established. Also, one 
should keep in mind that even the 
recovery of a pathogen from the feces 


beeause a 


does not prove unequivoeally its patho- 
genetic participation in the disease, 
since mere isolation does not preclude 
the possibility of a disease developing 
in a earrier of the particular micro- 
organism. Among suspect pathogens 
are members of Paracolobactrum.' Al- 
though, as shown by Stuart,? Murphy 
and Morris,* and others, some members 
of this group of microorganisms are 
associated with outbreaks of food poi- 
soning and gastroenteritis, their dem- 
onstration in the feces by itself does 
not give adequate evidence of their 
etiologic role, particularly since mem- 
bers of this group of microorganisms 
are not rarely encountered in the in- 
tract of healthy individuals. 
Indeed, some authors, such as Weg- 
man,* doubt regarding the 
clinical significance of these bacteria. 


testinal 


express 
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fectious Diseases, U. S, 


Recently, this subject has been re- 
viewed competently by Seeliger.© The 
possibility, therefore, was considered 
of utilizing the antibody response 
of patients with diarrheal disease 
harboring paracolobactrum bacilli as 
an adjunet tool for etiologie diagnosis. 
Studies from this laboratory have 
revealed that the enterobacterial hem- 
agglutination test is considerably more 
sensitive than the conventional agglu- 
tination method for the demonstration 
of the antibody response of patients 
with shigellosis, salmonellosis, and diar- 
rheal disease due to enteropathogenic 
Escherichia coli.’ It is the purpose 
of this communication to describe 
briefly the clinical features of a family 
outbreak of diarrheal disease associated 
with Paracolobactrum (Escherichia 
coli 075) and to present data on the 
hemagglutinin response of these pa- 
tients. 
RESULTS 

The outbreak of diarrheal disease 
took place in a household of nine 
members. Four children and one 
adult developed the illness within a 
period of sixteen days. The illness 
was sufficiently severe to necessitate 
hospitalization of four patients. The 
main features of the disease were 
fever, vomiting, severe diarrhea, and 
dehydration. 
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Stool cultures were examined from 
the four hospitalized patients with the 
Recognized patho- 
salmonellae, 


following results. 
gens, such as_ shigellae, 
and enteropathogenie Escherichia coli 
were not found. A nonlactose-ferment- 
ing, gram-negative, coliform bacillus 
was isolated from these patients. The 
identity of these strains is suggested 
by the facts that serum from all four 
patients agglutinated the strains to the 
same titer and that the four isolates 
absorbed the antibodies from the sera 
of these patients. According to Ber- 
gey’s Manual, this strain belongs to 
the Paracolobactrum group. One of 
the isolates was forwarded to Dr. Wil- 
liam H. Ewing, Communicable Disease 
Center, Chamblee, Georgia, who found 
that the strain contained the somatic 
O antigen of Escherichia coli serogroup 
075. Dr. Ewing considers this strain 
to be a nonlactose-fermenting, citrate- 
positive Esch. coli 075. 

Recovery of the patients followed the 
use of intravenous fluids and of chlo- 
ramphenicol and/or neomycin. The 
antibody response of four patients was 
studied by means of the enterobacterial 
hemagglutination test. This method 


TaBLe I. 
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has been described in detail pre- 
viously. The results of this study 
are summarized in Table I. 

Perusal of Table I reveals that the 
serum of two of the children contained 
antibodies against 
(Esch. coli 075) in high titer, exceed- 
ing substantially the titers of heterolo- 
gous microorganisms. The third child 
showed a significant increase in the 
antibody titer to the suspect pathogen; 
no inerease of similar magnitude oceur- 
red in the titer of heterologous anti- 
bodies. A moderate rise in the para- 
colobaectrum antibody titer took place 
in the mother within a five-day period ; 
although this rise is not sufficiently 
great to be diagnostic, it is noteworthy 
that the titers of antibodies against five 
heterologous microorganisms did not 
inerease and that the paracolon anti- 
body titer in the second blood specimen 
was considerably higher than the titers 
of antibodies against all heterologous 
microorganisms. Unfortunately, a 
third serum specimen was not avail- 
able to determine whether the antibody 
level increased further. The heterolo- 
gous microorganisms studied were 


paracolobactrum 


FAMILY OUTBREAK OF DIARRHEAL DISEASE ASSOCIATED WITH PARACOLOBACTRUM 


(ESCHERICHIA COLI 075) 








] HEMAGGLUTININ TITERS (RECIPROCAL) 

















DATES OF | 
PA- jowsur OF| SPECI- PARACOLO- | SON- | FLEX- __|AEROGENES 

TIENTS AGES | DIARRHEA! MENS BACTRUM NEI | NERI “hy 55 iT p* p* 
dD. R. 3 9-12-56 9-21-56 640 80 80 80 160 80 320 
years 9-28-56 640 40 20 40 40 80 160 
16- 4-56 1280 80 40 40 80 80 160 
C. H. 5 9-18-56 9-21-56 40 200 «640 40 40 80 40 
years 9-28-56 640 40 80 80 80 160 160 
10- 4-56 640 40 40 80 40 160 80 
D. H. 19 9-24-56 10- 4-56 1280 -t - ~ - 30 60 
months 10-16-56 2560 - - i a 40 40 
Mrs. H. Adult 9-28-56 9-29-56 160 20 - 20 - 160 80 
10- 45) 56 640 - - 20 20 80 80 


*From patient C. H. 


tLess than 10. 
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Shigella sonnet, Shigella flexneri, Esch- 
erichia coli serogroups 111 and 55, 
and one strain each of Escherichia coli 
and Aerobacter aerogenes isolated from 
patient C. H. The latter strains were 
included to determine whether patient 
C. H. developed also a rise in the titers 
of antibodies against other intestinal 
bacteria present in the patient’s feces. 
Table I shows that the rise in antibody 
titer against the paracolobactrum or- 
ganisms was substantially greater than 
that against the patient’s Escherichia 
coli and Aerobacter aerogenes strains, 
particularly on comparison of the first 
and These 
findings, together with the epidemio- 
logie data, suggest that the strain of 
paracolobaetrum (Esch. coli 075) was 


third serum specimens. 


responsible, in part at least, for the 
diarrheal disease in these patients. 


DISCUSSION 

Utilization of the antibody response 
of patients for clarification of the 
etiologie role of enteric bacteria goes 
back to 1898. Upon the suggestion of 
his teacher Kitasato, Shiga searched 
for baeteria which are specifically ag- 
elutinated by the serum of patients 
with dysentery and thus sueceeded in 
the discovery of the pathogen now 
bearing his name, the Shiga dysentery 
bacillus.*° It is reasonable to assume 
that this approach may yield informa- 
tion also today in the elucidation of 
the problem of suspect pathogens. 
Demonstration of high antibody titers 
or a substantial rise in the antibody 
level to suspect pathogens yields sug- 
gestive evidence of the role of these 


microorganisms, provided that no par- 
allel changes against unrelated micro- 
organisms occur and that patients with 
an inflammatory lesion in the intestinal 


tract do not develop antibodies against 
the resident bacterial flora. It is for 
the latter reason that strains present 
in the feees of patients have been 
utilized as heterologous antigens.™' It 
should be emphasized that even the 
demonstration of a specific antibody 
response against a suspect bacterial 
agent does not exclude the possibility 
of a mixed infection by a virus and 
the bacterial microorganism. 

The demonstration of the specific 
antibody (hemagglutinin) response of 
four household members to a strain 
of paracolobactrum (Esch. coli 075) 
isolated from four patients with acute 
diarrheal disease strongly suggests that 
this strain was responsible, to some 
extent at least, for the diarrheal dis- 
ease. It is noteworthy that the titer 
of antibodies against recognized enteric 
pathogens and against two ‘‘normal’’ 
strains isolated from one of these pa- 
tients was considerably lower than that 
against the suspect pathogen. In addi- 
tion, the same microorganism was iso- 
lated from all four patients and other 
pathogens were not recovered. It is 
suggested that further bacteriologie, 
epidemiologic, and serologie studies in 
combination may eventually clarify the 
etiologic role of various suspect enteric 
pathogens. 

In the past a variety of strains re- 
sembling Escherichia, Aerobacter, and 
Salmonella were grouped together as 
paracolon bacilli, because they either 
fail to ferment lactose, or do so only 
slowly with the formation of acid or of 
acid and gas. Careful analysis of 
these strains has now made it abun- 
dantly clear that the microorganisms 
belong to one of several well-defined 
groups, including the Arizona group, 
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the Bethesda-Ballerup group (belong- 
ing to Escherichia freundii), and the 


Providence group.’ Strains resem- 
bling Escherichia coli and differing 
from this species only by slow lactose 
fermentation or lack of it should be so 
designated, particularly after it has 
been established that the strains have 
the antigenie makeup of this species. 
In the present outbreak the nonlactose- 
fermenting coliform strain was iden- 
tified as belonging to serogroup 075 of 
Esch. coli. Whenever in the future 
the problem of the pathogenicity of 
these various paracolon organisms is 
studied, it will be highly desirable to 
obtain complete identification. Only 
then will a better understanding of 
the potential pathogenicity of these 
microorganisms be realized. 


SUMMARY 


An outbreak of acute diarrheal dis- 
ease developed in a household of nine 
members and affected four children 
and one adult. A nonlactose-ferment- 
ing coliform strain, Escherichia coli 
075, was isolated from four patients. 
These patients either developed or had 
a high titer of antibodies in their 
serum against this microorganism, as 
demonstrated by the enterobacterial 
hemagglutination test. No parallel 
rises or similar levels in the titer of 
antibodies to heterologous enteric bae- 
teria were found. The data suggest 
that the strain was etiologically related, 
in part at least, to the illness. It is 
suggested that study of the antibody 
response of patients may aid in the 
elucidation of the problem of the patho- 
genicity of suspect pathogens. 


We wish to express our thanks to 
Dr. William H. Ewing for serologic 
identification of the strain. 
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THE A-B-O BLOOD GROUPS IN RELATION TO PREMATURITY AND 
STILLBIRTH 
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INTRODUCTION 


HE A-B-O blood groups represent 

an instance of biological polymor- 
phism, apparently of long standing. 
Almost all ethnie groups have A, B, 
and O genes, though a few lack gene 
B. As Ford' has pointed out, poly- 
morphism ean persist only if mechan- 
isms exist to maintain the balance be- 
tween alleles. If such mechanisms did 
not exist, one of the alleles would grad- 
ually replace all the others. In view 
of this principle, the profusion of re- 
eent articles dealing with associations 
between the A-B-O blood groups and 
particular are extremely 
thought-provoking. Peptie ulcer,** 
gastric cancer,’ pernicious ane- 
mia,’ '' diabetes mellitus,?* ehromo- 
phobe adenoma of the pituitary,’ 
bronchopneumonia in childhood," por- 
tal cirrhosis,’® and gynecological ean- 
eer,'® have all been associated, with 
of certainty, with 
Several mech- 


diseases 


varying degrees 
either groups O or A. 
anisms have thus been suggested which 
would depress the frequency or repro- 
duetive ability of genes O and A, while 
no balaneing factors have thus far been 
elucidated to effect a balance by de- 
pressing the frequeney of gene B. 
Aird,’ for this 
possibility of an association between a 
disease of early or prenatal life and 
The 


reason, raised the 


a high frequeney of group B. 


major causes of death in the pediatric 


Present address: Epidemic Intelligence 
Service, Communicable Disease Center, U. S. 
Public Health Service, 50 Seventh St., N.E., 
Atlanta, Ga. 


age group are, as is well known, pre- 
maturity and stillbirth. The present 
study was intended to test the hypoth- 
esis that, through an association with 
group B, one or both of these con- 
ditions provide the balancing mech- 
anism. 
METHODS 


This study is based on 1,196 con- 
secutive deliveries at Cleveland City 
Hospital over a five-month period early 
in 1957. Ineluded in this number were 
1,065 full-term infants, 102 prema- 
ture living infants, 25 stillborn infants, 
and 4 infants who did poorly at birth 
and died soon thereafter. Cord blood 
is routinely obtained during each de- 
livery, and it was these specimens 
which were used for most of the typ- 
ing. 

Cord blood was available from 1,033, 
or 97 per eent, of the 1,065 full-term 
babies. This full-term series was con- 
sidered to be our control population. 
In order to test the validity of the 
typing data from the control popula- 
tion, we examined the records of all 
the women registered in the City Hos- 
pital Prenatal Clinie on May 24, 1957. 
The blood types of 693 women were 
recorded therein. 

Our criteria of prematurity were 
those of Brown and associates": that 
is, a birth weight of less than 2,500 
grams for a white child or less than 
2,350 grams for a Negro child. Blood 
for typing was obtained from 100, or 
98 per cent, of the premature group. 
Approximately 40 per cent of the blood 
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specimens in this group were obtained 
by heel or venous puncture, since cord 
blood sampling was frequently over- 
looked in these babies. 

Of 25 stillborn infants, samples were 
examined from 21, or 84 per cent. 

The 4 term infants who died neo- 
natally were registered in the delivery 
room book as neonatal deaths. As it is 
not uniform practice to register the 
death of such babies, the actual size 
of this group is not known, but prob- 
ably does not exceed 6. 

The method used for typing was as 
follows: A light saline suspension of 
cells from a clotted blood specimen 
was made, and then centrifuged for 
one minute in an Adams Serofuge. 
The supernatant solution was de- 
eanted, and the cells were resuspended 
in the residual fluid. A drop of this 


suspension was placed in each of two 
depressions on a poreelain spot plate. 
A drop of commercial anti-A serum 


was added to one depression, and a 
drop of anti-B serum to the other. 
After mixing, the suspensions were al- 
lowed to stand at room temperature 
for five minutes, following which they 
were examined for macroscopic clump- 
ing. About 1 per cent of such tests 
required microscopic confirmation. In 
general, little difficulty was expe- 
rienced in evaluating the reactions. 
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The significances of the observed 
differences in blood group frequency 
in the full-term, premature, and still- 
born infants were determined by the 
eli-square method, in a manner sim- 
ilar to that of previous investigators 
(Buckwalter and associates"). 

RESULTS 

The results are summarized in four 
tables. Table I lists the A-B-O group 
frequencies in the 1,033 full-term in- 
fants, as well as similar information 
on 693 pregnant women from the City 
Hospital clinic. Comparison of these 
two series does not show any signifi- 
eant difference between them. Chi- 
square for the comparison of all four 
groups was 3.55 (3 degrees of free- 
dom). For the comparison of groups 
O and A in both series, X* was 1.28, 
while for the comparison of O and B 
it was 1.04 (1 degree of freedom). 

The obstetrical patients of City 
Hospital are predominantly Negro, 
as is indicated by the fact that 83.0 
per cent of the full-term babies, 78.0 
per cent of the premature infants, 85.7 
per cent of the stillborn infants, and 
82.2 per cent of the pregnant women 
were Negro. For this reason Table I 
also includes the results of several 
typing studies of American Negro 
populations. 


THE FREQUENCIES OF THE A-B-O BLoop Groups IN 1,033 FuLi-TERM INFANTS 


DELIVERED AT CLEVELAND City HospiTat (83 PER CENT NEGRO) COMPARED WITH THE FRE- 
QUENCIES OF THOSE GROUPS IN 693 PREGNANT WOMEN ATTENDING THE City HOSPITAL 
OBSTETRICAL CLINIC (82 PER CENT NEGRO), AND IN REPORTED SERIES OF 
AMERICAN NEGROES 








TERM 
INFANTS 
cITy 
HOSPITAL 


PREGNANT 
WOMEN 
cITY 
HOSPITAL 


CLEVELAND* 
NEGRO 
MOTHERS18 


HOWARD 
UNIVERSITY 
NEGROES19 


BALTIMORE 
NEGROES?! 


NEW YORK 
NEGROES20 








INDIVIDUALS | 1,033 693 


2,200 


730. | 605 





BLOOD GROUPS | PERCENT | PERCENT | 


PER CENT | 


PER CENT 


2,495 | 
PER CENT | 


PER CENT | 





50.5 47.2 51.9 
23.8 27.1 27.3 
20.9 22.7 17.3 


4.8 3.0 3.0 


Cleveland. 


44.2 
30.3 
21.8 


3.7 


47.6 
28.3 
20.0 

4.1 


oO 47.6 

A 25.8 

B 22.5 

AB 4.2 
*University Hospitals of 
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Table II presents the A-B-O typing 
data on 100 premature living infants 
and 21 stillborn infants, in relation to 
birth weight, sex, and color. In Table 
III the observed blood group frequen- 
cies in premature and stillborn infants 
are compared with those in the full- 
term controls. 

The outstanding fact that can be 
seen from these tables is that group 
B forms 31 per cent of the premature 
series and 28.6 per cent of the stillbirth 
series, but only 22.5 per cent of the 
full-term babies. Chi-square of the 
differences between the control and 
premature series was 3.20 for all four 
blood groups. This is not significant 
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comparison, although here too there 
was a trend toward a greater fre- 
queney of group B. The premature 
and stillbirth series combined for com- 
parison with the controls gave X* of 
5.39 for all four classes (.10<p<.20), 
and 4.51 (.02< p <.05) for 
groups O and B. 

Four infants who died neonatally 
were tested, of whom 3 belonged to 
group B and one to group 0. No com- 
ment ean be made on this series, ow- 
ing to its incompleteness. 


one of 


The results also suggest a relation- 
ship between prematurity and sex 
(Table IV). Sixty-one per cent of the 


Tue DIstTRIBUTION OF THE A-B-O BLoop Groups IN 1,154 TERM, PREMATURE, AND 
STILLBORN INFANTS 





BLOOD GROUPS 


X2 FOR THE COMPARISON OF GROUPS _ 





| 


j | 


| O-A-B-AB O-A O-B 0-AB 





CLASS = %\N 
Full-term 492 47.6 266 
N = 1,033 





Premature 39 39.0 27.0 31 31.0 


N= 100 


Stillborn 
a= 2) 


23.8 6 28.6 


Premature 26.4 37 30.6 
and 


stillborn 


pF — 3 | pF=1 |] pF=1 | prF=1 


CONTROLS 





0.04 
p >.10 


0.90 4.36 
p >.10 p <.05 


0.09 
p >.10 


4.52 


p >.10 p <.05 





NW = 121 
N = Number of individuals. 


at the 5 per cent level. However, if 
a fourfold comparison is made be- 
tween groups O and B in the controls 
and in the premature infants, X? is 
4.36, which is significant at the 5 per 
cent level. This is true because the 
effect on the X* of the stationary fre- 
quencies of groups A and AB is elim- 
inated by a two-by-two comparison. 
If a test of the significance of differ- 
ences is applied to group B, using 
groups B and O as the total pop- 
ulation, significance at the 5 per cent 
level is again demonstrated (t = 1.99). 

The stillbirth series is too small and 
incomplete to be of much value in 


premature infants were female, while 
the full-term population showed the 
usual male predominance (51.92 per 
cent males). The difference in sex 
distribution between these two series 
was significant at the 5 per cent level 
(X* — 6.33). In order to further con- 
firm this relationship, the records of 
the premature nursery for a 314-year 
period prior to the commencement of 
this study were reviewed. From July, 
1953, to November, 1956, 675 prema- 
ture babies were born, of which 53.48 
per cent were female. This sex distri- 
bution was also significantly different 
from the control series (X* = 4.81). 
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TABLE 1V. Tue Sex DiIstTrRisuTIon or 1,033 
FuLL-TerM INFANTS Born FrRoM JANUARY 
THROUGH May, 1957, CoMPARED WITH 
THE Sex DISTRIBUTION IN Two 
SERIES OF PREMATURE INFANTS 


MALES | FEMALES | 


CLASS N % N % 
D: 


Full-term 3.51.9 512 48.1 Controls 
N 1,033 
Premature 
January-May, 
1957 
N 100 
Premature 
July, 1953- 
November, 
1956 
N 675 


N = Number of individuals. 


ok 


6.33 


p <.05 


39 39.0 61.0 


4.83 
p <.05 


-9 = 
Vd 


DISCUSSION 

The incidence of the A-B-O groups 
in the series of full-term infants typed 
by us was not significantly different 
from the ineidence of these groups in 
a series of pregnant women typed by 
the blood bank (Table I). 
This is taken as evidence for the valid- 


hospital 


ity of our control figures. 

The incidence of prematurity in the 
study population was 8.71 per cent of 
living births (102/1,171), as compared 
with the 8.49 per cent reported by 
Brown and associates'’ in a series of 
over 5,000 Negro infants, using the 
same criteria of prematurity. 

The results of this study seem to 
show that there is a greater incidence 
of group B in the premature infants 
than one would expect by chance. Ra- 
cial stratification (group B is more fre- 
quent in Negroes than in white) was 
not the cause of the difference, since 
only 78 per cent of the premature in- 
fants were Negroes, as compared to 
83 per cent of the term babies. 

The stillbirth 
showed a trend toward an elevated fre- 


small series also 
queney of group B. 

It will be obvious that in studies of 
this type, large groups and high sig- 
nifieances are necessary before much 
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certainty may be attached to blood 
group relationships. If, however, there 
is a true association between group B 
and prematurity (or stillbirth), a po- 
tent mechanism for the reduction of 
the frequeney of gene B would then 
exist. The premature population suf- 
fers a high mortality, and if prema- 
ture infants of each group die at an 
equal rate, the total infant population 
at 1 month of age, for instance, would 
contain fewer B’s than the total infant 
population at birth. This would be 
true because more of the B’s are ‘‘at 
risk’’ as premature infants than would 
be expected if the premature births 
were randomly distributed among the 
four major blood groups. It is of in- 
terest to note that 17 of our 100 pre- 
mature infants died, among whom were 
6 O’s, 5 A’s, and 6 B’s. 

That there is a higher incidence of 
the female sex in premature infants 
seems clear, and has been reported be- 
fore.“ Although this fact would seem 
to favor the survival of the male sex, 
investigation of the sex-specifie mor- 
tality rate revealed quite another sit- 
uation. Eleven of the 17 deaths in the 
current series of 100 premature infants 
were in males. In the earlier series of 
675 premature infants, 177 deaths oe- 
eurred, of which 99 were in males and 
78 in females. The mortality rate for 
premature males was thus 314.4 per 
thousand, while the rate for premature 
females was only 199.1 per thousand. 
Thus females survive prematurity bet- 
ter than males, although they suffer 
from the disease more often. 

To the author’s knowledge, there are 
no other papers with which one can 
compare the present findings. Polayes 
and associates®® and Boorman” studied 
the blood types of newborn infants but 
did not distinguish between premature 
and full-term infants. 
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The present writer earnestly hopes 
that larger series of premature infants 
will be investigated to determine 
whether the higher ineidence of group 
B herein reported is a true association 
or merely a statistical mirage. 


CONCLUSIONS 


1. In a comparison of the blood types 
of 100 premature and 1,033 full-term 
infants all born during a five-month 
period, there was a significantly higher 
incidence of group B in the premature 
series. 

2. A small group of stillbirths 
showed the same trend. 

3. The percentage of females in a 
previous series of 675 premature births 
and in the contemporaneous series of 
100 premature infants was significantly 
higher than in the term babies. 

4. The mortality rate for males born 
prematurely was much higher than for 
females. 

5. If the relationship between blood 
group B and prematurity is substan- 
tiated, this might explain the relative 
infrequeney of gene B in the western 
world. 


I am greatly indebted to many individuals 
for guidance and material help, in particular 
Drs. Roger Marsters and John Harris. Spe- 
cial thanks are due also to Drs. Fred Rob- 
bins, Max Kent, Fred Colwell, Anthony 
Nahkle, and Virginia Showers. 
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OR a number of years abnormalities 
in lipid metabolism have been sus- 
Tay-Sachs disease, Gaucher’s 
disease, and Niemann-Pick disease. 
The earliest in which these 
syndromes were described from clinical 
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pected in 
studies 


and pathological observations revealed 
large quantities of lipid deposited 
various tissues. 

More definite knowledge of the na- 
ture of the lipid or lipids involved and 
their origins has been obtained re- 
cently. In 1947, Klenk' demonstrated 
the presence of neuraminie acid in the 
lipid found in Tay-Sachs disease. This 
substanee has been reported to oeeur 
in small amounts in cerebral 
tissue.2. Schaffer® believed that the 
lipid originated in the brain itself as 
a result of a degenerative process of 
Bielschowsky* be- 


normally 


the ectoderm, whiie 
lieved the Tay-Sachs syndrome to be 
the result of a defect in lipid metabo- 
with the change in nervous tissue 
a secondary one. Sobotka and 
vorkers® presented the theory that an 


lism, 
co- 


was involved. 
Uzman*® prepared 
splenie ob- 


enzyme deficiency 
Quite recently, 


from tissue 


lipoprotein 
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tained from patients with Gaucher's 
disease, and plasma and serum lipid 
ralues have been presented by Van 
Creveld* and Saifer.’ 

The purpose of this report is to 
present data on the plasma lipoproteins 
in a child with Tay-Sachs disease prior 
and subsequent to the use of a special 
diet. It is hoped that these data will 
stimulate further interest regarding 
the nature of the lipid disturbances in 
the lipoidoses. 


CASE REPORT 

N. G., a white female of Jewish 
parentage, was born on Sept. 4, 1955. 
The mother and father were not re- 
lated by blood and their respective 
families eame from widely separated 
parts of Poland and Russia. One male 
sibling, aged 8 years, is living and well, 
but had eeliae disease as an infant. 
The next child, a male, had Tay-Sachs 
disease and died of pneumonia at the 
age of 22 months. The patient’s birth 
weight was 9 pounds 12 ounces and 
she was thought to have a mild ealeium 
deficiency neonatally. Caleium was ad- 
ministered orally up to the third week 
of life. At the age of 3 months, al- 
though she appeared to be developing 
normally, an ophthalmologist, con- 
sulted beeause of the family history, 
noted the presence of bilateral cherry- 
red spots in both macular areas. She 
was admitted to the Pediatrie Service 
of Memorial Center for Cancer and 
Allied Diseases at the age of 6 months 
for observation. 
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Physical Examination.—Examina- 
tion showed a plump, contented though 
apathetic baby weighing 19 pounds. 
The temperature, pulse, and respira- 
tions were normal. She was unable to 
sit or pull herself up and grasped 
weakly at objects. The reflexes were 
hyperactive. The cherry-red spots 
were observed in both fundi. Although 
she had some vision, it was considered 
to be impaired. 

Clinical Laboratory Findings.—A 
roentgenogram of the lungs was nor- 
mal, but the thymie shadow was en- 
larged to the right. The urinalysis 
was normal. The hemogram showed 
hemoglobin, 12.6; white blood cells, 
12.7, filamented neutrophils 21, lym- 
phocytes 71 (2 atypical), monocytes 7, 
eosinophils 1. The total serum protein 
was 7.3 Gm. per cent, albumin 5.6 Gm. 
per cent. 


Special Laboratory Methods and 
Findings.—The patient had a light 
breakfast of applesauce, but no fat- 
containing foods. At about 11:40 
A.M., blood was withdrawn by femoral 
puneture. Exactly 25 ml. was trans- 


ferred directly to a cold, calibrated 


evlinder containing 4 ml. of acid 
citrate dextrose (A.C.D.).Approxi- 
mately 5 ml. of blood was transferred 
to a dry centrifuge tube containing 
about 1 mg. of heparin powder. Ali- 
quots from each of these plasmas were 
analyzed for total nitrogen to de- 
termine the dilution of the plasma by 
the A.C.D. 

The plasma was chemically frac- 
tionated into the alpha- and beta-lipo- 
proteins according to Cohn’s Method 
10 as modified by Lever and asso- 
ciates.© The beta fraction was sepa- 
rated further in the preparative ultra- 
centrifuge into lipoproteins of densities 
greater and less than 1.064 Gm. per 
milliliter. Cholesterol and _phos- 
pholipid were measured on the plasma 
and all the fractions to indicate the 
concentrations of lipoproteins present. 
The amounts of the S; classes 0-10, 11- 
20, 21-100, and 101-400 in the low- 
density beta-lipoprotein fraction were 
ealeulated from the analytical ultra- 
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A complete deserip- 
been pub- 


centrifuge data. 
tion of the methods has 
lished.?° 

The plasmas from two other chil- 
dren, aged 7 months, were studied as 
controls. One child had been hospital- 
ized for a circumcision, the other for a 
congenital hip dislocation. These chil- 
dren were considered adequate for 
normal controls.* 

In Table I are the plasma lipoprotein 
data obtained from the patient and the 
mean values from the control subjects. 
Although the patient had greater 
quantities of both cholesterol and phos- 
pholipid in the plasma, the most strik- 
ing differences were in the low-density 
beta-lipoprotein fraction, and Sy 
classes, which were present in notably 
greater concentrations than observed 
in the normal subjects. 

As a result of these differences, and 
in cognizance of the characteristies of 
the syndrome and the usual post- 
mortem findings, a dietary regimen 
was devised (Table II). This diet was 
designed to provide the following: 
(1) good nutrition for a growing baby 
in that the requirements for protein, 
carbohydrates, vitamins, mineral, es- 
sential fatty acids, bulk, and ealories 
were met; (2) the fat as vegetable fat; 
(3) the essential unsaturated fatty 
acids; (4) in particular, a good source 
of choline and/or methionine; (5) a 
diet acceptable to the child. 

The subject was on the diet for four 
and one-half months, at which time 
another blood sample was analyzed. 

In the third column of Table I are 
the plasma lipoprotein data obtained 
after the period of controlled food in- 
take. In addition to lower quantities 
of both cholesterol and phospholipid 
in the whole plasma, there were de- 
creases in the low-density beta-lipopro- 
tein fraction and in all the S- classes 
studied. The quantity of S; 0-10 class 
was reduced 48.6 per cent; S, 11-20, 
24 per cent; S; 21-100, 60.6 per cent, 
and S, 101-400, 100 per cent. 

*The authors are very grateful to Dr. Fred 


Eagle, St. Luke’s Hospital, New York, for 
making the control subjects available. 
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Tasie I, 
AFTER A CONTROLLED DIET, AND Ci 


TAY-SACHS DISEASE 
2/15/56 
(AGE, 5 MO.) 


COMPONENT 
MEASURED 
Cholesterol 
Plasma 
Alpha-Lipoprotein 
Beta-Lipoprotein 
Low-density Beta- 
Lipoprotein 
S, 0-10 
11-20 
21-100 
101-400 
High-density Beta- 
Lipoprotein 
hospholipid 
Plasma 
Alpha-Lipoprotein 
Beta-Lipoprotein 
Low-density Beta 
Lipoprotein 
High-density Beta- 
Lipoprotein 


| 
|\% OF TOTAL} 


Sr 
Sr 
Sr 


} 


TABLE II. Drier 


TOTAL 

GRAMS 
(mixed ) 930.0 
74.0 

5.0 

50.0 

10.0 

120.0 


DIETARY CONSTITUENT 
Soybean “milk—Mull-Soy 
Cereal-Pablum 
Liver 
Banana 
Cottonseed oil 
Prunes 
Essential B vitamins-Vi 

Penta 
Cevex 
Orange juice 


0.3 
0.6 
90.0 


Total composition in grams 
Calories from protein, fat, 
and carbohydrate 
Total calories 
Per cent calories from pro- 
tein, fat, and carbo- 
hydrate 


16 


When the postdietary plasma lipid 
and lipoprotein values from the pa- 
tient are compared with the control 
values, it may be seen that all com- 
ponents, except the S; classes 11-20 and 
21-100, are appreciably lower. The 
values for these two most important 
S; classes were decreased following the 
special diet, but continued to remain 
well above the values for normal 
babies. 
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Tue PLASMA LIPOPROTEINS IN A Basy WitH Tay-Sacus DISEASE, BEFORE AND 


IMPARED WITH CONTROL BABIES 
‘AY-SACHS DISEASE — 
6/27/56 
(AGE, 9.5 MO.) 
we - % OF 
TOTAL 


T 


CONTROL BABIES 
(AGE, 7 MO.) 

| GY OF | 
TOTAL | MG. % 


j 


MG. %& 


990% 


aod 


41 
183 


152 
35 
111 


98 
232 
25 
24 
0 


144 
414 
13 
10 
0 





20 15 





215 196 
76 
98 


52 





20 





ARY REGIMEN 





COMPOSITION IN GRAMS 


TOTAL 
CALORIES 
620 
262 
10 
65 
93 
119 


CARBO- 
HYDRATE 

41.8 
50.0 

0.2 
11.0 

0.0 
28.9 


| 

PAT 

a> 0 
—_ 





> 
ee 
oo 


0.5 
0.1 
10.0 
0.2 


1.0 


9 


0.0 
0.0 
10.0 
141.9 


0 
0 
41 


0.0 

0.0 

0.0 
50.2 








1.1 466.9 581.8 





Clinical Course-—From the date she 
was first observed by us her course was 
one of slow general decline. She 
showed reduced motor activity and 
diminishing attempts to foeus her eyes. 
She ate satisfactorily, except for the 
liver, which was not well accepted. At 
914 months her lipoproteins were again 
studied (Table I) and similar tests 
were made on her parents (Table IIT). 
Her weight at 1 year of age was 22 
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TABLE III. 
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PLASMA LIPOPROTEINS IN THE PARENTS OF THE PATIENT WITH TAy-SAcHS 


DISEASE COMPARED WITH NORMAL WOMEN AND MEN IN ABOUT THE SAME AGE GROUP 











| MOTHER OF 
PATIENT | 


MEANS OF 
NORMAL 


MEANS OF 
NORMAL MEN* 


FATHER OF — 


WOMEN PATIENT 





COMPONENT 
MEASURED 


| % OF | 


MG. %| TOTAL | MG. % 


% OF 
TOTAL 


% OF % OF | 
} 


| 
| TOTAL 


j 
TOTAL | MG. % | 


MG. % 





Cholesterol 
Plasma 
Alpha-Lipoprotein 57 
Beta-Lipoprotein 206 
Low-density Beta- 

Lipoprotein 
S, 0-10 
S, 11-20 34 26 
S, 21-100 60 29 
S, 101-400 0 


257 208 
55 


145 


ovo 


80 


114 
260 


154 
396 


233 
51 
174 


197 
50 
142 


137 
328 
42 
46 
11 





~ High-density Beta- 
Lipoprotein 


21 





Phospholipid 
Plasma 
Alpha-Lipoprotein 
Beta-Lipoprotein 
Low-density Beta- 

Lipoprotein 


241 
122 


117 





~ High-density Beta- 


Lipoprotein 33 





*Caleulated from data in reference 12. 


pounds 10 ounces. At 15 months of 
age she developed acute  tracheo- 
bronchitis and was hospitalized again 
for 18 days. Reeovery from this was 
uneventful but she became progres- 
sively weaker and expired at the age of 
21 months. 

Family History, and Plasma Lipo- 
proteins From the Parents.—As cited 
above, the parents know of no con- 
tributory causes in their families, but 
one of the patient’s siblings had evi- 
dences of a lipid metabolism disorder. 
Consequently, the plasmas from the 
patient’s parents were studied by the 
same procedures. The results are in 
Table ITI, along with the mean values 
for the same components obtained from 
24 normal young women."' The avail- 
able comparable data for men are 
given. The mother has_ greater 
quantities of the S, classes, especially 
21-100, and lower quantities of alpha- 
lipoprotein phospholipid than the nor- 
mal women. Compared with the avail- 
able data for normal men, the father 
has slightly greater quantities of whole 
plasma and beta-lipoprotein cholesterol 
and phospholipid. With the exception 
of the elevated value for S; class 21- 


100, it should be econeluded that the 
plasma lipoprotein values found in the 
patient’s parents are within the normal 
ranges, and afford no substantial con- 
tributory information. 
DISCUSSION 

The findings of various investi- 
gators'® ™ have shown that changes in 
blood cholesterol levels oceur with a 
change of the ingested fats from those 
of animal origin to those of vegetable 
origin. Some of these experiments 
have concerned abnormal human beings 
and others were conducted on animals. 
Kinsell and co-workers'®* found a 
considerable reduction in the serum 
cholesterol and phospholipid levels in 
patients fed on a high vegetable fat 
diet. Ahrens and associates'® demon- 
strated in six patients that significant 
reductions in free and esterified choles- 
terol and phospholipid levels in the 
serum were obtained when plant fats 
were substituted isocalorically for 
animal fats. 
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The fats in the diet of most human 
infants, during the first six months of 
life at least, are largely of animal 
origin. The metabolic defect in the 
lipoidoses may be related to the im- 
proper utilization of an unacceptable 
lipid or to deficiencies which in some 
way prevent the correct assimilation of 
fats suitable for normal infants. Such 
deficiencies might be choline and/or 
methionine’® or the essential fatty 
acids.” If this is so, it is conceivable 
that dietary alterations instituted dur- 
ing early life might prevent the in- 
evitable fatal outcome. 

In our patient the disease was clini- 
cally established prior to the alteration 
of the diet from animal to vegetable 
fat, and the inelusion of the essential 
fatty acids and methionine and/or 
choline. 

Despite the progression of disease, 
the patient maintained at least an 
average state of nutrition and skeletal 
growth, and when the postdietary lipo- 
proteins were studied, the high values 
previously found had decreased. It 
may be significant that most of the 
postdietary lipoprotein values fell far 
below those of the normal babies who 
were on the usual infant formula. The 
continued high quantities of the Sy, 
classes 11-20 and 21-100 may indicate 
that there is some derangement in lipid 
metabolism. Should these findings be 
confirmed, a possible avenue of correct- 
ing a metabolie disorder might be indi- 
cated. 
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Practical Value of Higher Mathematics 


March 23, 1787. <A child of Mr. David Scovil of Merriden being three years and five 
months old, was troubled with worms, the mother gave it something to fetch them away, and 
in about 12 days came away 40, and then the child was taken in extreme pain, which brought 
on a fever, a physician was sent for and by the means that was given in the compass of 
seven days 230 worms more came from the child, at least six inches long upon the average, 
which, together with the 40 that came before, made 270, reckoning the whole at 6 inches each, 
would make it equal to one 1620 inches long or 135 feet, which would be at least 34 times 
the length of the child. 

Cumberland Gazette. March 23, 1787. 





ADDISON’S DISEASE IN CHILDREN 


Report oF Two CASES 


Rosert E. GREENBERG, M.D. 
Detroit, Micu. 


HRONIC adrenal insufficiency 
(Addison’s disease) is a rare con- 
dition in the pediatrie age group. This 
is especially true regarding those cases 
of primary adrenal atrophy or in- 
volution, not associated with adrenal 
destruction by disease processes or 
hemorrhage, or specific abnormality in 
Snelling and Erb' 


ease of primary 


hormone synthesis. 
reported the first 
adrenal atrophy in the pediatrie litera- 
ture in 1935, a 914-vear-old boy. In a 
review of the literature up to 1946, 
Jaudon® summarized all reported eases 
of Addison’s disease in children under 


15 years of age in which autopsies had 
Of this group of 59 cases, 
only 12 patients were less than 10 
years of age; adrenal atrophy was en- 
countered in only 6 eases, while 53 
eases demonstrated destruction of the 


been done. 


adrenals by tubereulosis. Talbot, So- 
bel, MeArthur, and Crawford’ re- 
viewed their experiences up to 1952, 
based on nine eases over a 15-year pe- 
riod; no cause for the chronic adrenal 
insufficieney could be found in five of 
these cases. In infaney, chronie hypo- 
adrenalism, except for that related to 
the metabolie variations in patients 
with congenital adrenal hyperplasia, is 
an almost unrecognized entity, aecord- 
ing to Geppert and associates.‘ The 

From the Children’s Hospital, Detroit, 
Mich. Present address: Fellow of American 
Cancer Society, State University of New York 


School of Medicine, Department of Pediatrics, 
Syracuse 10, N. Y. 
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relative incidence of primary adrenal 
atrophy or idiopathie cytotoxie adrenal 
necrosis as causes of Addison’s disease 
has markedly increased in the last ten 
years, largely because of the general 
reduction and more successful han- 
dling of tubereulosis® * °°; aceord- 
ingly, it appears that the true clinical 
incidence of Addison’s disease in all 
age groups has been reduced, as com- 
pared with previous experience. 

We are reporting two cases where 
the usual clinical and laboratory data 
had to be supplemented by measure- 
ments of adrenal hormones in urine 
and blood before a_ well-established 
diagnosis of Addison’s disease could be 
made. 

CASE REPORTS 


Case 1.—M. S., an 11-year-old white 
boy, was first seen in the outpatient 
department of Children’s Hospital of 
Michigan during July, 1955, because 
of the development of persistent vom- 
iting followed by dehydration and dis- 
orientation of two days’ duration. He 
had a previous episode of marked de- 
hydration and disorientation after a 
sore throat in July, 1954. Following a 
tonsillectomy and adenoidectomy in 
December, 1954, he had a similar epi- 
sode of lethargy and semicoma that 
lasted 48 hours. For the year pre- 
ceding his initial clinie visit, his par- 
ents noted increasing lethargy, fati- 
gability, irritability, and diminished 
school performance. Careful family 
history was completely negative. Past 
history revealed a normal growth aud 
development until the age of 7 to 8 
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years, except for enuresis throughout 
most of his life, which had persisted 
unchanged. He had no significant 
diseases prior to the present illness. 
Physical examination revealed a 
small, poorly developed, poorly nour- 
ished boy, falling below the grid in 
height and weight. Seattered nevi and 
diffuse tan pigmentation were present 
over extremities, with no mucosal, nip- 
ple, or palmar aececentuation. Blood 
pressure was 90/60, weight 50 pounds, 
height 51 inches. Head to pubis meas- 
ured 21 inches, arm span 49 inches. 
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Fig. 1—Case 1. 
The remainder of the examination, in- 
eluding fundoseopie and neurological, 
was entirely negative. 

Diagnostie studies included the fol- 
lowing: (1) Bone age was four years 
behind his chronological age; the bone 
survey, including skull films, was oth- 
erwise normal. (2) An _ electroen- 
cephalogram, taken in repose and light 
sleep, had frequencies at the low end 
of the normal range but no abnormal 
wave forms and was considered to be 


: 
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within normal range (Dr. A. J. Derby- 
shire). (3) Extensive laboratory stud- 
ies revealed only the following points 
of interest: serum CO,, 26 mEq./L.; 
serum Cl-, 99 mEq./L.; serum Na, 148 
mEq./L.; serum K, 5.2 mEq./L.; PBI, 
6.5 meg. per cent; circulating eosin- 
ophil count, 66/¢e.c. (4) Insulin toler- 
ance test was as follows: fasting blood 
sugar, 82 mg. per cent; 20 min., 24 mg. 
per cent; 40 min., 33 mg. per cent; 60 
min., 32 mg. per cent; 90 min., 34 mg. 
per cent; with a normal response to 
epinephrine. (The patient experienced 


@ Ss 


of an acute salt-losing adrenal crisis. 
no adverse symptoms during this pro- 
cedure. ) 

After several months of observation, 
the child was placed on methy! testos- 
terone, 5 mg. daily, on alternating 
weeks for 3 months, but showed no sig- 
nificant anabolic response or change in 
bone age. Likewise, no development 
of secondary sex characteristics en- 
sued. 

Admission to the hospital on Feb. 


12, 1956, was prompted by fever and 
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sore throat followed by rapidly de- 
veloping lethargy, vomiting, and semi- 
coma. At this time, history revealed 
an excessive salt intake for the preced- 
ing six months. 

Physical examination revealed a 
semicomatose underdeveloped boy in 
acute distress. Blood pressure was 
60/40, pulse 140, respirations 44, tem- 
perature 101° F. Pigmentation was 
present, as previously noted in the out- 
patient department. Bilateral otitis 
media and acute pharyngitis existed. 
Otherwise there were no new findings. 

A elinical diagnosis of acute adrenal 
insufficiency was made, and he was 
treated with saline, aqueous adrenal 
cortical extraet (ACE), and hydrocor- 
tisone intravenously and cortisone ace- 
tate intramuscularly, as outlined in 
Fig. 1. The response was dramatie, 
with almost an immediate elinieal im- 
provement following this therapy. 

At this time, the diagnosis of chronic 
adrenal insufficiency was recognized; 
the exact nature of it remained to be 
clarified. Accordingly, the patient was 
discharged on no adrenal steroids but 
on supplemental salt to await time for 
appropriate studies. At the time of 
discharge all serum chemistries had re- 
turned to normal. Likewise, an intra- 
dermal skin test with OT 1:4,000 was 
negative, as was a histoplasmin skin 
test. A flat plate of the abdomen re- 
vealed no adrenal calcifications. 


TABLE I. 


period for 3 days, followed by ACTH 
gel intramuscularly, 20 units daily for 
10 days. The results of these studies, 
as reflected by eosinophil counts and 
urinary 17-ketosteroids, are recorded 
in Table I. There was no significant 
change in his cireulating eosinophil 
eount, his urinary 17-ketosteroids, 
which were 0.7 and 1.3 mg. per day as 
base-line values, or his urinary uric 
acid : creatinine ratio, determined be- 
fore and after the first ACTH infu- 
sion. During the period of intrave- 
nous ACTH, although receiving 10 
Gm. of oral sodium chloride daily, his 
serum sodium fell to 126 mEq./L. and 
his serum chloride fell to 72 mEq./L., 
requiring intravenous saline infusions 
to correct the deficit. 

Iie was then considered to have pri- 
mary Addison’s disease, due to idi- 
opathie atrophy or involution of the 
adrenal glands. Accordingly, he was 
placed on cortisone acetate, 5.75 mg. 
twice a day orally, and 9-alpha-fluoro- 
hydrocortisone (Florinef) 0.15 mg. 
daily. 

Since being placed on the above regi- 
men, he has had no reeurrence of pre- 
vious symptoms; during these past 16 
months, he has exhibited a 22 pound 
weight gain, a 215 inch increase in 
height, and a marked increase in exer- 
cise tolerance and over-all interest in 
his surroundings. He has had two 
episodes of pharyngitis which were 


THE RESPONSE OF CASE 1 TO 25 Units Aqueous ACTH INTRAVENOUSLY OVER AN 


8-Hour Periop For THREE Days, FOLLOWED BY 20 UNITS ACTH Get INTRAMUSCULARLY 
DAILY For 10 Days, AS JUDGED BY URINARY 17-KeTosTERoID LEVELS AND CIRCULATING 
EOSINOPHIL COUNTS 


DAY 


CONTROL — | 








1 l ‘ : 13 





Eosinophil count 9 A.M. 240 
(number per 3 PLM, 250 
cubic centimeter) 


Urinary ketosteroids 
(milligrams per 24 hours) 
ACTH units USP 


(intravenous every 8 hours) 


ACTH units USP 


(intramuscular) 


300 
375 


20 
Day 4-13 





The patient was readmitted three 
weeks after discharge for diagnostic 
purposes and was given ACTH intra- 
venously, 25 units daily over an 8-hour 


easily tolerated with increases in corti- 
sone dosage to 50 mg. per day for a 2- 
to 3-day period. Serum sodium and 
potassium levels have been determined 
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at two-month intervals, and have re- 
mained within normal limits. 9-alpha- 
fluorohydrocortisone was reduced to 
0.1 mg. daily after six months because 
of a slight increase in diastolic pres- 
sure. 


Case 2.—B. W., a 71-year-old white 
boy, was entirely well until 3 years of 
age, when he was admitted to another 
hospital because of high fever, re- 
peated episodes of vomiting, and leth- 
argy. He improved on symptomatic 
therapy only and was discharged after 
a few days. However, following hos- 
pitalization, periodie episodes of fever 
and easy fatigability occurred at ap- 
proximately monthly intervals. Dif- 
fuse darkening of skin color was noted 
to develop slowly during this period, 
with a change in hair color from blond 
to dark brown. 

At the age of 4 years he began to 
have episodes of fever, vomiting, and 
delirium at more frequent intervals. 
During one such episode, he was 


studied at another institution, where 
hepatosplenomegaly was noted. Dur- 


ing hospitalization, he had fever, con- 
vulsions, and an “encephalitis-like” 
picture, associated with periodic gray 
eyanosis and severe prostration. No 
definite diagnosis was made at that 
time. One month later, at the same 
institution, tonsillectomy and adenoid- 
ectomy were performed without ad- 
verse reaction. 

At the age of 514 years, he was 
transferred to this hospital with a his- 
tory of fever, vomiting, and abdomi- 
nal pain for 8 days, and the develop- 
ment of a comatose state 24 hours be- 
fore admission. While at the transfer- 
ring institution, on the day of admis- 
sion to this hospital, a blood sugar 
level (Folin-Wu method) too low to 
be recorded and a marked lowering of 
the serum CO, content were found. 

On admission, he was a diffusely pig- 
mented, fairly well-developed and 
well-hydrated, normotensive white 
male, weighing 45 pounds. He was in 
a comatose state, responding to painful 
stimuli only. On the basis of a pro- 
visional diagnosis of adrenal insuffi- 
ciency, steroid therapy was initiated 
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with cortisone acetate, 200 mg. daily 
intramuscularly, along with continu- 
ous intravenous fluids and tube feed- 
ings. At the end of 20 days of this 
treatment, his sensorium had improved 
to the point of responding to simple 
commands and accepting oral nourish- 
ment. At this time, steroids were dis- 
continued. Within 72 hours, however, 
he presented a picture similar to that 
on admission and was replaced on cor- 
tisone, which was eventually discon- 
tinued on the sixtieth hospital day 
after a gradual reduction during the 
preceding week. 

Laboratory evaluation during this 
admission revealed the following sig- 
nificant points: urinalyses were nor- 
mal; urinary amino acid N excretion 
was normal; normal blood sugar levels 
were persistently found; serum elec- 
trolytes were never significantly ab- 
normal, although the serum K_ tended 
to be between 5 and 6 mEq./L.; spinal 
fluid was normal, including protein; 
skin biopsy revealed only excessive 
melanin pigmentation in germinal epi- 
thelium; skin tests with OT were re- 
peatedly negative; eosinophil counts 
varied considerably, irrespective of 
clinical and therapeutic state; electro- 
encephalogram was interpreted as 
showing a nonspecific state of delirium 
(Dr. A. J. Derbyshire); x-rays re- 
vealed a normal skull and normal-sized 
heart. 

At the conclusion of this hospitaliza- 
tion (total duration of 78 days), with 
the patient appearing to be entirely 
normal except for his pigmentation, no 
definitive diagnosis was established. It 
was felt that the child had responded 
favorably to steroid therapy but had 
exhibited no untoward effects during 
and after ultimate withdrawal. 

At 534 years of age, he was admitted 
again with the history of fever, vomit- 
ing, and disorientation, and, immedi- 
ately prior to admission, tarry stools. 
He was not in acute distress during 
initial examination, although he was 
moderately dehydrated and had an 
acute pharyngotonsillitis. His weight 
was 46 pounds, pulse 140, respirations 
30, and temperature 100.6° F. His 
clinical course was relatively benign, 
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with a rapid return of a normal sen- 
sorium on intravenous fluids alone. 

Laboratory studies at this time re- 
vealed the following: CO., 13 mEq. 
L.; Ch, 109 mEq./L.; pH 7.29; total 
base 148 mEq./L.; normal 4-hour oral 
glucose tolerance test. A Thorn test 
showed a greater than 50 per cent 
drop in eireulating eosinophil count 
following ACTII. 


Fig. 2. 


Fig. 2.—Case 2. Anterior 
Fig. 3.—Case 2. Posterior full-length view, 


lumbosacral area, 


At 614 years of age, he was again 
admitted beeause of vomiting, weak- 
ness, fever, dehydration, and the de- 


velopment of a semicomatose state. 
Blood pressure was 110/75, pulse 120, 
respirations 30, temperature 102° F. 


showing 
demonstrating increased pigmentation of elbows, 


full-length view, 


OF PEDIATRICS 


Serum chemistries drawn before ther- 
apy was initiated revealed the follow- 
ing: blood sugar, 50 mg. per cent; se- 
rum CQ,, 16.5 mEq./L.; serum CTI, 
100 mEq./L.; serum Na, 143 mEq./L.; 
serum K, 4.13 mEq./L. He was again 
placed only on intravenous fluids and 
his subsequent course was uneventful, 
with a total hospitalization of three 
days. 


Fig. 3. 


over-all increased pigmentation. 


At home he did relatively well ex- 
cept for a persistence of easy fatiga- 
bility, awkward and incoordinate gait 
exacerbated by exercise, and only fair 
school performance, thought to be due 
to fatigue and inattention. 
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At 714 years of age (March 3, 1957), 
his admission was precipitated by fe- 
ver, vomiting, and, again, disorienta- 
tion. Physical examination revealed a 
disoriented boy with an increase in 
over-all pigmentation, accentuated in 
skin creases and sears. There was also 
marked oral mucosal pigmentation, 
and the patient was markedly dehy- 
drated. Blood pressure was 80/60, 
pulse 140, respirations, 28, tempera- 
ture 100° F. Figs. 2-5 depict the 


marked pigmentation and general ap- 
pearance of the patient at this time. 


Fig. 4. 

Fig. 4.—Case 2. Increased pigmentation 

Fig. 5.—Case 2. Marked deposition 
tongue. 


Serum chemistries before the initia- 
tion of therapy were as follows: blood 
sugar (venous) 9 mg. per cent; COs, 
14.5 mEq./L.; Cl, 88.6 mEq./L.; Na, 
140 mEq./L.; K, 5.0 mEq./L.; Ca, 10.4 
mg. per cent; P, 4.9 mg. per cent; 
blood urea nitrogen, 26 mg. per cent. 
Subsequent chemistries were within 
normal limits. 

At this point, a diagnosis of Ad- 
dison’s disease was entertained, and 
the following studies were performed : 


1. OT 1:4,000 and 1:100 skin tests 
were negative. Histoplasmin skin test 
was negative. 

2. Studies of the patient’s carbohy- 
drate metabolism were made, as shown 
in Fig. 6. Insulin tolerance test dem- 
onstrated increased sensitivity to in- 
sulin, but no untoward reactions were 
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experienced. (A continuous saline in- 
travenous infusion was kept running 
during the course of the insulin toler- 
ance test to allow immediate adminis- 
tration of hypertonic glucose if neces- 
sary.) The intravenous glucose toler- 
ance curve was normal, followed by a 
normal response to adrenalin. <A 5- 
hour oral glucose tolerance test pro- 
duced abnormally high and prolonged 
elevation of blood sugar levels, with- 
out a fasting or late hypoglycemia. 

3. Chest film showed a normal-sized 
heart. <A flat plate of the abdomen 


Fig. 5. 


in skin creases. 
of pigment 


at gingival margin and scattered over 


demonstrated no adrenal calcifications. 
Films of long bones revealed a normal 
mineral content and normal bone age. 

4. Electroencephalographie studies 
demonstrated a No. 3 borderline ab- 
normal tracing (on a seale of 1 to 5) 
with some asymmetric bursts in sleep, 
strongest in the left frontal and tem- 
porel area. (Dr. A. J. Derbyshire.) 

5. Robinson-Power-Kepler water test 
revealed a normal response to a water 
load, and the factor A was 72 (nor- 
mal). 

6. ACTH, 80 units, was given intra- 
venously over an &-hour period daily 
for five consecutive days. Urinary 17- 
ketosteroids, urinary 17-hydroxyecorti- 
coids, urinary creatinine levels, and 
circulating eosinophil counts were de- 
termined, as recorded in Fig. 7. No 
significant response to ACTH occurred. 
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7. Two days after the conclusion of On the basis of these studies, it was 
the above, plasma 17-hydroxyeorticoid coneluded that the patient failed to 
levels were determined before and 4 respond normally to the stimulus of 
hours after the administration of 80 ACTH. Along with the history and 
units ACTIL gel intramuseularly, with corollary physical findings, the diag- 
the finding of no demonstrable levels nosis of Addison’s disease, due to 
either before or after ACTH. adrenal atrophy or involution, was 
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Fig. 7.—Case 2. Response to 80 units aqueous ACTH administered intravenously over an 
8-hour period for five consecutive days. 
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made. Treatment with ecrtisone, 12.5 
mg. orally twice a day, was initiated, 
followed in two weeks with the addi- 
tion of 9-alpha-fluorohydrocortisone, 
0.1 mg. daily, because of persistence of 
excessive salt intake and inadequate 
over-all clinical response. 


DISCUSSION 


While patients with Addison's dis- 
ease almost always have clinical or, 
at least, laboratory evidence of partial 
or complete lack of all three adreno- 
cortical hormone types, deficiency in 
either glucocorticoids or mineralocorti- 
eoids tend to be individually promi- 
nent, especially as regards the present- 
ing signs or symptoms. This is well 
exemplified by contrasting the two cases 
reported here. In Case 1 (M.S.), the 
diagnosis was eventually established 
with certainty following a_ typical 
adrenal crisis precipitated by an acute 
infection, manifested by severe dehy- 


dration, hemoconcentration, hypoten- 
sion, and cireulatory collapse, with 
serum electrolyte determinations re- 
flecting salt loss and potassium reten- 


tion. In Case 2 (B.W.), repeated 
episodes of both documented and prob- 
able hypoglycemia, preceded by vomit- 
ing, abdominal pain, and fever, oc- 
eurred before the diagnosis was ulti- 
mately made. The importance of 
eliciting a history of excessive salt 
craving should be emphasized, espe- 
cially with reference to Case 1 who, 
in retrospect, had been taking a 
markedly excessive amount of salt, 
even to the point of taking rock salt 
to bed with him at night. It is inter- 
esting to note that this history was 
missed even though the family care- 
fully recorded every type and amount 
of food ingested by the patient over 
a two-week period, except salt. Both 
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eases demonstrated pigmentation of 
varying degrees, with a typical ap- 
pearance and distribution character- 
izing Case 2; that is, the diffuse dark- 
brown pigmentation was distributed 
over the entire body, being more 
marked on the nipples, elbows, low 
back, sears, and with extensive oral 
mucosal and tongue deposition as well. 
The prolonged duration before diag- 
nosis in both eases, in the absence of 
any evidence of specifie disease proe- 
esses involving the adrenals, supports 
the concept of slow adrenal involution 
or atrophy that must oceur in such 
situations, as opposed to the clinical 
course following acute cortical necro- 
sis or vascular accidents which, by 
necessity, is usually much more pre- 
cipitous and acute in onset. While 
the diagnosis, in retrospect, is easy 
and elassieal in both of the cases re- 
ported, it is important to note the 
difficulties that can be encountered 
unless the entity is carefully consid. 
ered in any child reflecting the pat- 
tern of asthenia, anorexia, weight 
(or failure to gain adequately), 
recurrent dehydration and/or hypo- 
glycemia and general debility, and 
unless appropriate and specifie labo- 
ratory investigations are performed. 
The symptoms and signs of adreno- 
cortical insufficiency seldom suffice to 
certify a diagnosis.® 

Methods of Laboratory Diagnosis.— 
Laboratory aids, not involving the ae- 
tual measurement of adrenocortical 
hormone levels in urine and blood, are 
based on indirect physiologic effects 
of adrenal products; as such, they 
are subject to a large number of var- 
iables, both clinical and laboratory, 
and, thus, tend often to be misleading. 
The oral glucose tolerance curve is 


loss 
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usually flat, with a drop to hypogly- 
cemic levels several hours after the ad- 
ministration of glucose; in both pa- 
tients, repeated oral glucose tolerance 
tests reflected normal curves or, as in 
Case 2, even curves with marked and 
blood sugar 
from a normal fasting level. The in- 
judicious use of the insulin tolerance 
frequently warned 
beeause of the marked in- 
erease in insulin sensitivity mani- 
fested in patients with adrenal insuffi- 
ciency®*; in both of the cases re- 
ported, insulin were de- 
termined with intravenous saline run- 


prolonged elevation of 


test has been 


against 


tolerances 


ning slowly to allow rapid adminis- 
tration of hypertonic glucose if neces- 
sary. In both cases, increased sensi- 
tivity was demonstrated to relatively 
small doses but no untoward reactions 


were experienced, even with blood 


sugar levels as low as 20 mg. per cent. 
The inability of a patient with adre- 
nal insufficiency to produce diuresis 
in response to a water load is de- 
termined by the Robinson-Power-Kep- 
ler test®; in Case 2 a normal response 
to a water load was obtained. The 
failure to demonstrate hyponatremia 
(as in Case 1) and hypochloremia dur- 
ing an acute adrenal crisis is related 
to the over-all contraction of extra- 
cellular volume; accordingly, hyper- 
kalemia is the only relatively con- 
sistent electrolyte aberration in aeute 
adrenal insufficiency. The effect of 
ACTIL on the cireulating eosinophi 
(Thorn test) has been used 
1948 as a test of adrenal re- 
serve; in Case 2, a normal response 
(greater than 50 per cent drop in the 
circulating eosinophil count four 
hours after intramuscular administra- 
tion of ecorticotrophin) was obtained 
during his second admission to this 


count 


since 


hospital at the age of 534 years. 
Thus, while of considerable help, the 
tests mentioned above have severe 
limitations, as exemplified in both 
‘“ases reported, and may obseure an 
underlying adrenal insufficiency by 
false negative results unless the re- 
cent advances in laboratory diagnosis 
of Addison’s disease are utilized. 
The use of ACTH as a means of 
estimating the ability of the adrenal 
gland to respond has been given great 
impetus by the development of rela- 
tively simple determinations of corti- 
costeroid exeretions in blood and 
urine, and it is now felt that the de- 
termination of 17-hydroxycorticoids 
and 17-ketosteroids in blood and urine 
provides the most accurate practical 
means of quantitating adrenocortical 
response.” Several conclusions can 
be drawn from the recent literature 
regarding urinary excretion studies 
following ACTH administration: (1) 
At least a three-day period should be 
used for study because of the initial de- 
lay in response that may occur in the 
presence of normal adrenals as well as 
in patients with inanition, anterior pi- 
tuitary insufficiency, ete. (2) A signifi- 
‘ant increase is more commonly found 
when measuring urinary corticoster- 
oids as compared to_urinary 17-keto- 
steroids. (3) The use of both deter- 
minations, however, significantly in- 
creases the reliability of the test pro- 
cedure. (4) In general, an increase of 
at least 100 per cent in the excretion 
of both 17-ketosteroids and 17-hy- 
droxyeorticoids has been found in all 
patients except those with primary 
adrenal disease, regardless of the 
route of administration of ACTH. 
Ilowever, as might be anticipated, due 
to the variety of factors that cannot 
be controlled in such a test situation, 
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the value of ACTH stimulation lies 
mainly in the diagnosis of frank pri- 
mary adrenal insufficiency and does 
not, as yet, allow more subtle estima- 
tions of the relative ability of an 
adrenal gland to respond. In both 
cases reported, complete absence of 
response after prolonged administra- 
tion of ACTH is diagnostie of true 
adrenal insufficiency. 

The measurement of plasma corti- 
coids and their change in response to 
corticotropin has afforded an even 
more sensitive tool in the diagnosis 
of states of adrenal hypofunction. 
Utilizing their own method for the 
determination of plasma 17-hydroxy- 
corticoids (normal plasma levels 5 to 
10 meg./100 ml.), Nelson and co- 
workers’? found no measurable corti- 
eoid level in several patients with 
Addison’s disease. When ACTH was 


given to normal persons, an increase 
in plasma level to a peak of 20 meg./ 


100 ml. was obtained; the peak was 
reached 60 minutes after intravenous 
dose, with a return to normal in four 
hours. When ACTH was given intra- 
muscularly, the peak occurred in two 
hours, with a return to normal in six 
hours. Bayliss and Steinbeck™ gave 
80 units ACTH gel to normal patients, 
and demonstrated a rise of plasma 
hydroxyeorticoid levels to 36 meg./ 
100 ml. in two hours, and a maximum 
concentration in four to eight hours, 
with a return to normal in 12 to 24 
hours. Wallace and associates” 
found levels of 0 to 21 meg./100 ml. 
in patients with Addison’s disease; 
when two such patients were given 
ACTH, no rise occurred. They 
stressed the point that patients with 
Addison’s disease may have normal 
circulating corticoid levels, but do not 
respond to ACTH. In our Case 2, no 
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measurable levels were found before 
or four hours after administration of 
80 units ACTH gel. 

Treatment of Acute Adrenal 
Crisis.—The aims of treatment of the 
acute erisis are: (1) restoration of 
plasma and extracellular fluid volume, 
(2) eorreection of hypoglycemia, if 
present, and restoration of earbohy- 
drate reserves, (3) treatment of the 
precipitating or complicating infee- 
tion, and (4) replacement of absent 
or deficient circulating adrenocortical 
hormones.'* Aqueous adrenal extract 
(ACE) is an extract of natural adre- 
nocortical hormones obtained from 
the adrenals of domestic food ani- 
mals; 1 ee, of ACE is equal to 0.1 
mg. hydrocortisone in activity. Yet, 
the life-preserving effects of ACE ex- 
ceed that to be obtained from their 
content of corticosterone and 17-hy- 
droxyeorticosterone alone*; and thus, 
combined with the advantages of ease 
of administration, wide range of 
safety, and rapid action when given 
intravenously, the use of ACE is still 
advisable in the initial therapy of an 
acute crisis. Hydrocortisone sodium 
succinate (Solu-cortef) may be ad- 
ministered by an easily titratable in- 
travenous drip in gluecose-saline solu- 
tions, which makes its emergency use 
ideal in that dosage can be altered 
with the clinical changes of the pa- 
tient. This would seem to be espe- 
cially valuable since dosages are ap- 
proximate, depend on the relation 
between adrenal reserve and the mag- 
nitude of the stress, and change with 
either improvement or deterioration 
of the patient. The use of desoxy- 
corticosterone actetate (DCA) is 
necessary mainly in the presence of 
hyperkalemia, since hyponatremia and 
hypochloremia, and the correction of 
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circulating blood volume, ean and 
should be handled mainly by the use 
intravenous sodium chloride-con- 


Maintenance ther- 


of 
taining solutions. 
apy with cortisone or hydrocortisone 
by oral or intramuscular route is 
initiated later in the course of ther- 
apy when intravenous fluids (and 
thus intravenous hydrocortisone) are 
no longer necessary. 

Recent Aspects of Maintenance 
Therapy.—In the replacement therapy 
of Addison’s disease, it would be ad- 
vantageous to be able to use agents 
that, with a minimum of expense and 
deleterious side effeets and a maximum 
of stability, would provide oral re- 
placement therapy in as physiologic 
Cortisone, hy- 
derivatives 


a manner as possible. 


droeortisone, and their 


provide adequate glucorticoid prop- 


erties but sufficient 
mineralocorticoid in the 
doses required for maintenance ther- 
apy. Use of supplemental salt and 
DCA parenterally (in the forms of 
acetate in oil, trimethylacetate, or pel- 
to create 


do not supply 
properties 


lets) has been 
adequate mineral homeostasis. Sub- 
stitution of a fluorine atom in the 
%-alpha position of the hydrocortisone 
molecule produces a marked potentia- 
tion of glucocorticoid effect and an 
even greater potentiation of mineralo- 
corticoid effect, so that 9-alphafluoro- 
hydrocortisone has a “salt activity” 
50 times and a “sugar activity” 20 
times that of hydrocortisone.** * The 
sodium-retaining properties of the 
fluorinated compound and aldosterone 
are comparable. Its use alone in re- 
placement therapy of Addison’s dis- 
ease produces edema and hypertension 


necessary 


in doses necessary to achieve adequate 
glucocorticoid effects. However, when 
used in small doses, together with cor- 
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tisone or hydrocortisone, effective, 
safe, and relatively inexpensive oral 
therapy results. Leith and Beck’ re- 
ported on 8 adult patients well handled 
with 0.1 mg. 9-alpha-fluorohydrocorti- 
sone and 5 mg. hydrocortisone twice 
daily. Kupperman and Epstein™ re- 
ported similar suecess with combined 
therapy, as have Owen and associates" 
who pointed out the dangers involved 
in excessive dosage and the importance 
of individualization of therapy. Our 
patients are being successfully main- 
tained on such combined therapy, with 
no significant difficulties experienced 
thus far. 


SUMMARY 


Two cases of primary chronie adre- 
nal insufficiency (Addison’s disease) 
in children are presented. 

The symptoms and signs of chronic 
adrenocortical insufficiency seldom suf- 
fice to certify a diagnosis. Similarly, 
reliance on laboratory methods that 
do not involve actual measurements of 
adrenal hormones in plasma and urine 
may obscure an underlying adrenal in- 
sufficiency by false-negative results. 

The use of the quantitative adrenal 
response to ACTH stimulation as re- 
flected in urinary excretion of 17-keto- 
steroids and 17-hydroxycortieoids and 
plasma 17-hydroxyecorticoid levels pro- 
vides the most aceurate laboratory tool 
now available in the diagnosis of Ad- 
dison’s disease. 

The use of 9-alpha-fluorohydrocorti- 
sone provides an agent which, when 
used together with cortisone or hydro- 
cortisone, promises to allow effective, 
safe, and relatively inexpensive oral 
therapy for chronic adrenal insuffi- 
ciency. 

Appendix of Methods.—(1) Blood sugars 
were done by Folin-Wu method. (2) Urinary 





GREENBERG : 


(3) 
were done by the 
Klendshoj of the Drekter 
method.19 (4) Urinary 17-hydroxycorticoids 
were done by a modification of the Reddy 
(5) Plasma 17-hydroxycorti- 


ereatinines were done by Folin method. 
Urinary 17-ketosteroids 


modification 


procedure.2° 


coids were done by an adaptation of the 
method published by Silber and Bush.?1 


We are sincerely indebted to Dr. Anthony 
C. Nolke for his invaluable help in reviewing 
the manuscript; Dr. James Connor for help 
with case management and diagnosis; Dr. 
Richmond Smith, of Henry Ford Hospital, 
for determination of plasma and urine 17- 
hydroxycorticosteroids; Mr, Charles Zinser 
for preparation of charts; Drs. Wm. Jones 
and Stanley Beck for referring Case 2; and 
Miss Nora Campbell, M.T., for laboratory 
assistance. 
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SUCROSURIA IN ASSOCIATION WITH MENTAL DEFICIENCY AND 
HIATAL HERNIA 


tERALD G. Wooprurr, Jr., M.D.* 
Lonpon, ENGLAND 


UCROSE is an assimilable disae- 
eharide which is normally rapidly 
hydrolyzed in the intestines by the 
digestive enzymes to its constituent 
monosaccharides, glucose and fructose, 
which are then absorbed and utilized. 
Like other disaccharides, unless hydro- 
lyzed it is not absorbed in appreciable 
quantities from the alimentary tracts 
of normal animals. If, however, it 
gains access to the body without hav- 
ing been broken down, it is almost en- 
tirely exereted in the urine without 
ehange. Apparently the digestive 
juices are the only enzymes in the 
body eapable of hydrolyzing the poly- 
saccharides to utilizable sugars. The 
monosaccharides, glucose, fructose, and 
galactose, on the other hand, are read- 
ily and completely utilized, although 
by different rates and means of ab- 
sorption, diffusion, utilization, and ex- 
eretion.t Also in contrast to other 
sugars, sucrose is not detectable by the 
ordinary reducing solutions and econ- 
sequently would likely go unnoticed 
on a routine urinalysis. However, by 
submitting the urine to a few drops of 
coneentrated acid and heating for ten 
minutes, hydrolysis will take place, 
and a Benedict’s test will be positive. 
Because of its very poor reabsorp- 
tion by the kidney, intravenous solu- 


tions of sucrose have been used as a 
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Ave- 


measure of extravascular space and of 
glomerular filtration rate, closely par- 
alleling that of inulin. It has also 
been suggested in the past as an effee- 
tive agent to reduce spinal fluid pres- 
sure when given as a hypertonic solu- 
tion, as it does not enter the sub- 
arachnoid or the eells and 
escapes only through the urine. Dam- 
age to renal tissue has been reported 
from the use of these solutions, but it 
appears to be only temporary, and 
damage to other tissues has not been 
reported.” 

Landensuu® has shown that inges- 
tion of large amounts of sucrose, such 
as often will happen in_ bottle-fed 
babies, may effect a spillover into the 
urine of normal children, but even 
this appears to have rather definite 
limitations. Dr. L. I. Woolf ° of this 
hospital found 25 mg. per 100 ml. to 
be the upper limit of normal in post- 
prandial specimens in normal infants. 
However, considerably more investiga- 
tion is needed to establish the normal 
ranges in different situations. 


space 


Some children with gastroenteritis 
who are otherwise normal have been 
reported to show an excess of sucrose 
in the urine. Reuss,® in 1910, recorded 
twelve instances of “saccharosuria” in 
children severely ill with gastroenteri- 
tis, and more recently Owen and 
Lewis’ reported six patients with su- 
erosuria, three of whom died and five 
of whom had gastroenteritis. The 
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sixth infant died on the seventh day 
of life of an undiagnosed condition as- 
sociated with jaundice and hepato- 
splenomegaly. One of the three sur- 
vivors had an abrupt disappearance 
of suerose from the urine when 
switched to Dextri-Maltose, and in one 
the appearance of sucrosuria was first 
noticed after the gastroenteritis had 
subsided. In neither of these reports, 
however, is it mentioned whether the 
abnormal amounts of suerose disap- 
peared from the urine on follow-up 
examination. 


In 1954, Monerieff and Wilkinson 
of this hospital recorded three infants 
who showed sucrosuria on normal diets 
when their urine was examined by 
paper chromatography. All three were 


mentally defective and had _ hiatal 
hernia. It was found that an ordinary 
milk feed (i.e., containing sucrose and 
lactose) caused an abnormally large 
exeretion of sucrose, lactose, fructose, 
and, oceasionally, glucose. On a su- 
erose-free diet the sugar excretion was 
normal. Suerose, without lactose, 
eaused only a slight inerease in exere- 
tion of suerose. Various combinations 
of sugars were given and there ap- 
peared to be some sort of interaction 
between sucrose and lactose. When 
these sugars were given together, other 
sugars also appeared more easily in 
the urine, although there was a con- 
siderable amount of individual vari- 
ability among the patients studied. 
Since glucose and fructose appeared 
in the urine after the administration 
of suerose, and one post-mortem sam- 
ple of intestinal juice actively split 
sucrose and lactose, it was postulated 
that the error is more likely one of 
abnormal absorption rather than fail- 
ure of digestion of these sugars. The 
link between the three component 
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parts of this syndrome appears highly 
suggestive, but by no means conclu- 
sive. A number of children with 
hiatus hernia have been found to have 
no abnormality of sugar metabolism. 
Likewise, a number of congenital 
anomalies of the brain, ineluding 
marked hypoplasia of the corpus eal- 
losum, were found in one child with 
the syndrome who died. A subsequent 
encephalographie examination of one 
of the surviving patients has shown 
only cortical atrophy. 

Sinee the appearance of the three 
reported cases, a number of other chil- 
dren who have suggestions of a similar 
syndrome have been investigated. Four 
of these distinetly show mental de- 
ficieney, hiatal hernia, and varying de- 
grees of sucrosuria. These eases will be 
reported in some detail. The remain- 
ing cases are somewhat less definite 
and are included merely to note the 
frequent association of sucrosuria with 
at least one of the other two findings 
(Table 1). It should be reiterated that 
in searching for these patients a num- 
ber (approximately 18) were found 
who had hiatal hernia and no sucrosu- 
ria demonstrated at the time of investi- 
gation. Of these, at least 6 had some 
degree of mental deficiency. The urine 
sugars were identified by one dimen- 
sional paper chromatography by Dr. 
L. I. Woolf®*® of this hospital, and 
their approximate concentrations were 
measured, 

CASE REPORTS 


CasE 1.—L. P., a 7-month-old girl, 
was admitted to The Hospital for Sick 
Children, Great Ormond Street, on 
June 7, 1955. She was the only child 
of an Rh-negative mother who had had 
one previous miscarriage. The birth 
was normal and no jaundice was 
noted. Birth weight was 6 pounds 4 
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ounees. She had a partially eleft this beeame progressively worse from 
palate. She was spoon-fed with ex- the age of 3 months on, when solids 
pressed breast milk for the first two were added. Vomiting usually oc- 
months and then fed by bottle. She curred immediately after feeding and 
had tended to vomit sinee birth, and was often associated with coffee ground 


Taste I. SumMaARy or THE REMAINING E1gHt CaSES DEMONSTRATING SUCROSURIA 
(Sugars Expressed in Milligrams Per Cent) 


URINARY EXCRETION OF | 
SUGARS WITHIN 4 
HOURS AFTER INGES-| GASTRO- | 
TION OF 1 OUNCE OF | INTESTINAL MENTAL 
SUCROSE IN MILK | SYMPTOMS | DEFICIENCY REMARKS 
Ss - 100 Vomiting Marked No hiatus hernia 
F - 50 No H.H. on x-ray but im- 
L - 2 proved on prop- 
(not repeated) ping up. Twin 
brother normal 


: 60 -H. Marked Also had pheny!l- 
F 80 ketonuria;: died 
L - 12 

(not repeated) 


= ae Ss _- 50 bi Probable (1) Traumatie de- 
262026 . L — 200 livery with 
Twice repeated with probable cere- 
similar results bral damage 
(2) General spas- 
ticity 
(3) Idiopathic 


scoliosis 


dD. G. ‘ s - 120 Moderate (1) Normal blood 
236092 rT. F — 50 sugar 
Gl — 1000 (2) Microcephaliec 
Repeat normal (3 
mo. later) 


. G. B. 8 ] s — 140 8 Mild Sucrose-free diet 
240466 yr. Others normal for 8 months 
Repeat normal (3 made no differ- 

mo. later) ence 


D. M. 2 ] s — 250 Admitted for ma- 
203622 yr. F — 60 rasmus. Sucrose 
Gal — 12 disappeared 
Repeat normal from urine co- 
incident with 
improvement of 
general condi- 
tion and men- 
tality 


oan. We J : - 120 None Doing well gen- 
255350 \ 4 90 erally 
vot repeated 


Pp. W. 7 s — 70 Questionable Remarkable im- 
266918 mo. L - 120 provement coin- 
Repeated after 1 cident with sue- 

wk. on sucrose- rose-free diet. 

free diet Continued im- 
Ss 40, provement after 

L 120 being put back 

on sucrose 





S = sucrose, L = lactose, F = fructose, Gl = glucose, Gal = galactose, and H.H. = hiatus 
hernia. All accompanying illnesses are noted in the remarks column. 
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material. She was retarded in her 
development; at the age of 7 months 
she did not lift her head, recognize 
her mother, or show any interest in 
her surroundings. The family history 
was noneontributory except that the 
father had tuberculosis and was in a 
sanatorium at the time of the infant’s 
birth. 

Physical examination revealed a 
backward, fretful, slightly miecroce- 
phalie baby whose head cireumference 
measured 15 inches. She weighed 12 
pounds 10 ounees, and she had bilateral 
inguinal hernia. Other than the retar- 
dation, examination of the central 
nervous system failed to reveal abnor- 
malities. 

An x-ray examination of the esoph- 
agus revealed a moderate-sized hiatal 
hernia with free reflux and persistent 
irritability of the lower end of the 
esophagus. The hemoglobin was 8.3 
(im. per 100 ml. On a sucrose toler- 
ance test she excreted 700 mg. per cent 
suerose and 120 mg. per cent lactose 
four hours after being fed one ounce of 
suerose in six ounces of milk. She was 


discharged to the outpatient depart- 


ment on Aludrox. Propping up was 
preseribed. 

The vomiting persisted with occa- 
sional streaking of blood ; however, re- 
peat x-ray examination did not demon- 
strate a stricture of the esophagus, and 
surgery was not considered advisable. 
She was readmitted in July, 1956, when 
a lumbar eneephalogram was done in 
view of the previously reported ease of 
sucrosuria with hypoplasia of the cor- 
pus eallosum. This revealed bilateral 
cortical atrophy with no evidence of 
agenesis of the corpus callosum. The 
vomiting had ceased, but the child was 
grossly and severely retarded. She 
has sinee been institutionalized. 


Case 2.—R. T., a 13-month-old boy, 
was admitted on Jan. 12, 1956, having 
had a hiatal hernia diagnosed elsewhere 
by barium swallow at the age of 3 
months. He had been born by a breech 
delivery, weighing 5 pounds 5 ounces, 
and presented some difficulty in resus- 
citation. He refused feeding early, and 
tube feeding was necessary. He is the 
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only child of healthy parents, and 
there was no history of mental retard- 
ation in the family. Development 
was moderately delayed. His symp- 
toms of vomiting and hematemesis had 
been considerably improved by thiek- 
ened food and by being propped up. 

Physical examination revealed a re- 
tarded child with a flat forehead and 
wide-set eyes. The skull circumference 
was 17 inches. Weight was 14 pounds. 
There was no evidence of mongolism 
or cretinism, although the serum cho- 
lesterol was slightly elevated. This 
was normal when tested later. A bari- 
um swallow confirmed a large intra- 
thoracie gastrie pouch, and esophagos- 
copy on Jan. 20, 1956, by Mr. David 
Waterston, showed no stricture and 
very mild esophagitis. The hemoglobin 
was 12.6 Gm. per 100 ml. The urine 
was negative for phenylpyruvie acid, 
but on paper chromatography it 
showed 100 mg. per cent sucrose and 
40 mg. per cent lactose four hours after 
the ingestion of one ounce of sucrose 
in six ounces of milk. Urinary 17-keto- 
steroids were 1.38 mg. per liter. Bone 
age was delayed. 

An intelligence quotient on Feb. 2, 
1956, using the Griffiths Developmental 
Seale, was performed by Mr. Stephen 
Coates and recorded as 67. 

The patient was discharged to the 
outpatient department on a sucrose- 
free diet but continued to vomit, with 
oceasional hematemesis. On May 7, 
1956, repeat esophagoscopy by Mr. 
Waterston revealed more severe eso- 
phagitis, and a repair of the hiatus 
hernia was undertaken. The _ post- 
operative course was satisfactory, and 
the child has vomited considerably less 
since that time. 

He was readmitted in October, 1956, 
for a lumbar encephalogram, which 
showed widening of the parietal sulei 
but no abnormalities of the corpus 
callosum. At this time he was 22 
months old and had been on a sucrose- 
free diet for 8 months. He was still 
retarded but could walk with support, 
and his mother could recognize mono- 
syllabic speech. A repeat sucrose 
tolerance test was normal and he was 
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returned to a suerose-containing diet. 
After one week he still showed no ab- 
normal exeretion of suerose. He was 
discharged on a normal diet to the 
outpatient department. 


Case 3.—T. P., a 7-month-old girl, 
had been born normally weighing 5 
pounds 13 ounees. She took feedings 
poorly at first, and at the age of 3 
months had a frenotomy for tonguetie. 
She gained weight normally and had 
little vomiting until the age of 6 
months, when she began to vomit fluids 
especially. She was seen in the out- 
patient Department at The Hospital 
for Sick Children, and a barium swal- 
low at that time revealed a supradia- 
phragmatie portion of the stomach 
which was regarded as a hiatal hernia 
of the sliding variety. She was placed 
on thickened feedings and was propped 
up and improved considerably. She 
remained well until Jan. 12, 1956, when 
she was admitted at the age of 11 
months with pneumonia, recurrent 


vomiting, and general failure to thrive 
for the previous 4 weeks. 


She had sat 
alone at the age of 8 months, but she 
had not progressed since then and was 
considered backward in comparison 
with her siblings. 

Physical examination revealed a 
limp, pale child who appeared chroni- 
cally ill and backward. Chest x-ray 
revealed collapse in the right upper 
lobe and the basal segments of the left 
lower lobe. This improved markedly 
on Aureomyein. Mantoux skin test 
1: 100 was negative, as were gastric 
washings for acid-fast bacilli. A re- 
peat barium swallow failed to reveal 
a hiatal hernia. The hemoglobin was 
5 Gm. per 100 ml, the erythrocyte 
sedimentation rate was 29 minutes in 
one hour. The white blood count 
was 12,500 with 48 per cent polymor- 
phonuclear and 52 per cent lympho- 
cytes. Blood chemistry, blood urea, 
serum calcium, plasma proteins, and 
electrophoresis tests were all normal. 
A sucrose tolerance test showed an 
excretion of 125 mg. per cent sucrose, 
20 mg. per cent fructose, and 25 mg. 
per cent lactose two hours after inges- 


tion of one ounce of sucrose. The urine 
was free of phenylpyruvie acid. Ob- 
servation on the ward confirmed retar- 
dation of a moderate degree. The chest 
symptoms were considered to be due 
to inhalation of regurgitated material 
from the hiatal hernia. The vomiting 
resolved on thickened feedings and 
propping up, and she was discharged 
to the outpatient department on Feb. 
8, 1956. Periodic visits since that time 
have shown improvement in motor 
skills. She is now starting to walk at 
26 months and has very little vomiting. 
The urine has not been tested recently 
for suerose. 


Case 4.—N. F., an 8-month-old boy, 
was admitted to The Hospital for Sick 
Children on July 29, 1955, for com- 
plaints of regurgitation with occasional 
hematemesis since birth. He was born 
weighing 7 pounds 8 ounces following 
a normal pregnaney and delivery. 
Four hours after birth he had a severe 
eyanotie attack and for the first week 
was lethargic. He was breast-fed with 
considerable difficulty. Regurgitation 
became marked and necessitated tube 
feeding for the next 2 months at an- 
other hospital. He then took food but 
continued to vomit and had several 
episodes of vomiting frank blood 
and mucus. During one of these epi- 
sodes he had pneumonia from aspirated 
vomitus, necessitating further hos- 
pitalization. 

His development was delayed, and 
he did not notice objects until 6 months 
or hold up his head until 7 months of 
age. 

Physical examination revealed a re- 
tarded baby with mild hypertelorism 
and a flat face. Head cireumference 
was 1614 inches. He was unable to sit. 
The grasp reflex was still present, and 
the weight was 15 pounds. 

Barium swallow demonstrated an 
abnormal grossly dilated esophagus, 
but no definite herniation. Esophagos- 
copy by Mr. Waterston showed a wide 
upper esophagus but no esophagitis. 
The eardia appeared normal and with- 
out reflux. A small erosion in the 
mueus of the cardia was noted. The 
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hemoglobin was 10.36 Gm. per cent. 
The urine contained no phenylpyruvie 
acid, and on paper chromatography at 
this time it was negative for sucrose or 
other sugars. He was discharged in 
two weeks, having improved slightly 
on propping up after meals and Alu- 
drox. 

He continued to vomit blood and 
failed to gain weight over the next 
four months and was readmitted on 
Noy. 29, 1955. His hemoglobin was 
7.5 Gm. per eent and he was trans- 
fused with 500 ¢.c. of packed cells to 
11.6 Gm. per cent. Repeated esopha- 
goscopy revealed mild esophagitis above 
the eardia. 

Urine chromatography was repeated, 
and following an ounce of sucrose in 
six ounees of milk the urine contained 
350 mg. per cent sucrose and 150 per 
cent lactose. A week later after in- 
gestion of one-half ounce of sucrose 
he excreted 70 mg. per cent sucrose 
and 50 mg. per cent lactose. 

He was placed on a sucrose-free diet 
and transferred to the hospital’s coun- 
try branch at Tadworth. Meanwhile, 


he had developed marked eezema and 
asthma, and it was noted that he was 
deaf. 

After 5 months at Tadworth, on May 
25, 1956, he was discharged home 


slightly improved mentally. He died 
at home on June 4, 1956 of pneumonia 
following aspirated vomitus. <A post- 
mortem examination was not done. No 
further urinary determination for 
sugars had been made. 
DISCUSSION 

It might be noted that lactose fre- 
quently appears in rather large quanti- 
ties, sometimes considerably greater 
than sucrose, so that the metabolic 
defect would in fact appear to be a 
‘*disacchariduria.’’ However, its ap- 
pearance is too inconsistent to draw 
any conclusions, and this is another 
aspect that must remain in the realm 
of future investigation. 
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If there exists a cause-and-effect 
relationship of the different lesions, i.e., 
the metabolic defect, the mental defi- 
cieney and the anomaly of the lower 
end of the esophagus, it remains ob- 
seure. In one patient (Case 4) pre- 
viously normal chromatography of the 
urine later revealed an excessive secre- 
tion of suerose. This child failed to 
show any improvement other than what 
might be expected from constant medi- 
eal eare, and he died shortly after 
being discharged from the hospital. 
On the other hand, four of the patients 
on whom repeated studies had been 
done (Cases 2, 8, 9, and 10) reverted 
to normal. In at least two of these 
(Cases 2 and 10) and possibly in a 
third (Case 9) this reversion coincided 
with a general improvement in men- 
tality and general physical well-being. 
Here again the evidence is far from 
conelusive, but it might be postulated 
that the metabolic defeet—be it a 
failure of enzymatie digestion or of 
faulty absorption from the intestinal 
mucosa—might at least be transitory 
in a number of eases, and resumption 
of normal metabolism in these cases 
may reflect, or possibly initiate, a 
general improvement in the other mani- 
festations. The temptation to link the 
three conditions more specifically is 
thwarted by several factors.+ In these 
eases there are a number of causes for 
mental deficiency that are separate 
within themselves, e.g., phenylketonu- 
ria, birth trauma, and microcephaly. 
Also, as previously mentioned, there 
were several patients with mental defi- 
cieney and hiatal hernia who did not 
show sucrosuria. Possibly some of 
these might represent a transient defect 
which was missed on the one examina- 
tion. Nevertheless, it seems more than 
mere coincidence that this number of 
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eases should present with a similar 
kind of findings, and it is hoped that 
further investigations will elucidate 
matters. 

Case 12 is interesting in that a 
diet tried for 
week only and was coincident with a 


sucrose-free was one 
notable improvement in weight gain 
and general well-being for the first 
time sinee birth. This continued until 
discharge, in spite of the reintroduction 
the diet. In the two 
patients that were put on a sucrose-free 


of suerose in 


diet over a period of time (Cases 4 
and 9) no discernible difference was 
noted, but reasonable 
program to be tried more persistently 
in the future. 
mia there seems to be a relationship 
between the presence of an abnormal 
sugar and retardation, and 
improvement usually oceurs when lae- 


this seems a 


Certainly in galactose- 


mental 


tose is removed from the diet. 

No new factual observations ean be 
made as to the mechanism of the meta- 
bolie defeet in this report. It may be 
postulated, perhaps, that the ineonsist- 
eney of the finding of suerosuria in 
the previously mentioned four eases 
would tend to incriminate periodie ab- 


normal absorption of the disaecharides 
from the intestines rather than a faulty 
On the other hand, 
the possibility cannot be ruled out that 
a certain amount of maturation of an 


enzyme system. 


immature enzyme may oeeur 
to the extent that hydrolysis of the 
disaccharides may ensue properly. 
This would more likely be a variation 


system 


of the quantity rather than the effi- 
cieney of the enzyme present. 


SUMMARY 

Twelve eases are reported wherein 
sucrose was found in the urine in asso- 
ciation with mental deficiency and an 
anomaly of the lower end of the eso- 
phagus. 

In this brief report no conclusions 
regarding the cause and effect relation- 
ship can be drawn. 


The helpful assistance of Professor A. A. 
Moncrieff, Dr. R. H. Wilkinson, and Dr. L. I. 
Woolf is greatly appreciated. Thanks are 
also due to the consultant staff of The Hos- 
pital for Siek Children, Great Ormond 
Street, for their kind permission to use the 
cases, 
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MEGIMIDE IN THE TREATMENT OF SEVERE BARBITURATE 
POISONING 
Brian E. Nouan, M.D. 
SPRINGFIELD, ILL. 


HERE have been numerous con- 

troversial reports in the litera- 
ture’ ? on the treatment of barbiturate 
poisoning in children. In the past six 
months at St. John’s Hospital, we have 
had a new experimental drug for use 
in barbiturate poisoning called Megi- 
mide. 

Megimide,* brand of B-ethyl-B- 
methylglutarimide, is a colorless erys- 
talline compound with the structural 
formula: 


CH, CH,——CO 


‘eal 


Be 
NI 


f 
CH.——CO 


I 
CH,CH, 


Its solubility in water at neutral pH 
and at room temperature is only 0.5 
per cent. This is an advantage in that 
its low solubility minimizes the risk of 
overdosage. So far, no severe contra- 
indications, have been demonstrated. 
The pharmacology of Megimide has 
been investigated by Shaw and Har- 
ris,» * using rats, mice, rabbits, and 
dogs. Megimide is effective orally as 
well as intravenously or intraperi- 
toneally. Plum and Swanson’ stated: 
‘**B,B-Methylethylglutarimide showed 
little evidence of true barbiturate an- 
tagonism but appeared to possess non- 


From the Department of Pediatrics and 
the pepenens of Anesthesia, St. John’s Hos- 
pital. 

*Megimide was obtained from Muller & 
Phipps, One Park Ave., New York 16, N. Y. 


specifie analeptie properties. The ana- 
leptie effects were more rapid in onset 
than those of picrotoxin, and there 
were fewer undesirable side reactions.’’ 
Boyan and co-workers® feel that ‘‘the 
most satisfactory results have been ob- 
tained in patients who have taken less 
than 2 gm. of barbiturate and have 
been in coma less than twelve hours.’’ 
Harris’ demonstrated its action and 
effects upon patients under clinical 
anesthesia. Both Shaw and Harris* * 
have demonstrated a wide margin of 
safety; the symptoms of overdosage are 
excitement and restlessness on awaken- 
ing, exaggerated reflexes, vomiting and 
wretching, and slight muscular twitch- 
ings of the fingers, arms, and isolated 
facial muscles. This is easily con- 
trolled by sedation with paraldehyde 
or a short-acting barbiturate. 
Megimide is supplied as a 0.5 per 
cent solution in vials containing 100 
e.c. or in vials of 50 mg. per 10 ec. 
normal saline. It is given intrave- 
nously slowly, the amount depending 
on the weight of the patient, and is re- 
peated every five to fifteen minutes 
depending on the response of the pa- 
tient, the aim being to bring the pa- 
tient to a light plane of anesthesia 
where he ean be easily aroused. There 
is no recommended dosage schedule ac- 
cording to weight; the amount given 
is determined by the response of the 
patient. Shaw and associates,‘ work- 
ing with dogs, showed that Megimide 
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in doses of 15 mg. per kilogram of 
convulsions, and 


was 30 mg. per 


body weight caused 
that when the dose 
kilogram of body weight, the convul- 
sions were fatal. Treatment before or 
after the injection of Megimide pre- 
vented the convulsions. They injected 
up to 60 mg. per kilogram of body 
weight of Megimide following treat- 
ment of the dogs with pentobarbital, 
and no convulsions occurred, 

During the intravenous administra- 
tion of the drug, the individual should 
be assessed after each injection by a 
recording of the pulse rate, respiratory 
rate, blood pressure, muscle tone, deep 
tendon reflexes, eve movements, pupil- 
lary light reaction, temperature, and 
skin color. 

Onee the patient has reacted, it is 
seldom necessary to administer addi- 
tional therapy. Further therapy is 
necessary when coma pro- 
longed before treatment or a long-act- 
ing type of barbiturate has been the 


has been 


etiologic agent. 

It should be emphasized that no one 
agent is the complete answer in the 
treatment of barbiturate poisoning 
since therapy is threefold—the treat- 
ment of coma, of cireulation, and of 
respiration. The use of analepties and 
similar drugs is still controversial in 
the treatment of coma, but Megimide 
seems to be a definite addition to our 
present armamentarium. Cireulation 
has to be maintained, at times by in- 
fusions with agents, the 
rate of the infusion being guided by 


Respira- 


vasopressor 


blood pressure observations. 
tory depression has to be counteracted, 
artificial 
Tank respirators or anesthesia appara- 
tuses such as positive pressure breath- 


if necessary by methods. 


ing devices, or the like, and oxygen 
An upper respiratory 


may be used. 


airway must be maintained, by suc- 
tion, or, when needed, by 
tracheotomy. Positioning of the pa- 
tient is important for pulmonary and 
oral drainage and as an aid in the 
combating of shock. Adequate hydra- 
tion should be maintained by intra- 
venous infusions, and exeretion of 
urine should be checked, the patient 
being eatheterized if necessary. Anti- 
bioties should be used liberally for the 
prevention of secondary bacterial com- 


airways, 


plications. 
CASE REPORT 


A 13-month-old male infant ingested 
approximately 10 grains of amobar- 
bital (Amytal) at noon, July 27, 
1957. Approximately one hour later 
the infant fell asleep, and at 4:30 P.M., 
his mother was unable to rouse him. 
He was taken to the emergency room 
of St. John’s Hospital and admitted 
to the pediatries department at 5:00 
p.M., and therapy was started. 

Physical Examination.—The infant 
was pale and eyanotic, and the ex- 


tremities and body were cold and 
clammy. It was impossible to arouse 
him even by painful stimuli. Blood 
pressure was unobtainable. Respira- 


tions were irregular and shallow, 3 to 


5 per minute. Pulse was 160 per 
minute. Temperature was 97° F. ree- 
tally. 


The head was symmetrical. Other 
findings were: eyes, pupils pinpoint 
round, did not react to light; ears, no 
abnormality; nose, mueus_ secretion 
draining from nares; mouth, filled with 
seeretions, no gag reflex noted; neck, 


supple. 

The chest was symmetrical. The 
lungs were clear to pereussion and 
auscultation. The heart sounds were 


of good quality; no murmur was 
heard; the rate was rapid (160) and 
regular. 

The abdomen was soft. There were 
no masses and no organ enlargement. 
There were no deformities of the ex- 
tremities. 
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Deep tendon reflexes were hypoac- 
tive. 

Laboratory Examination.—A 24 c.c. 
urine sample obtained by catheter on 


admission showed 0.6 Gm. per cent, 
ealeulated as phenobarbital. 
Course—The patient was imme- 


diately given oxygen by mask and 
artificial respiration was indueed. Sue- 
tion was used and a stomach tube was 
passed, but very little fluid could be 
obtained by suction and the tube was 
removed because of the child’s poor 
condition. A pharyngeal airway was 
introduced and antibiotics were given 
intramuseularly. An intravenous in- 
fusion of 500 ¢.c. of 5 per cent glucose 
in water containing 2 ¢.c. of Levophed* 
was started promptly. Pierotoxin was 
given through the intravenous tubing 
for the next forty-five minutes, 0.5 ¢.e. 
every fifteen minutes, but the child re- 
sponded only slightly and his condition 
deteriorated. 

Megimide solution was then given 
through the intravenous tubing, 3 to 5 
¢.c. every five to fifteen minutes for 
the next one and one-half hours, until 
the child was brought to a plane of 
light anesthesia. At this time he could 
be easily aroused; his pupils, which 
were pinpoint, were normal; and he 
cried when aroused by light stimuli. 
Within the next hour he took fluids 
fairly well, and no further artificial 
respiration or intravenous fluids were 
needed. Oxygen was administered oc- 
easionally for the next three hours. 
The child received a total of 150 mg. 
of Megimide. 


*Levophed obtained from 


Stearns, Inc. 


was Winthrop- 
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No regression occurred, and by the 
next morning, twelve hours after Megi- 
mide was given, the child, although 
groggy, responded well to verbal and 
tactile stimuli. Twenty-four hours 
later, he was alert and active, and he 
was discharged from the hospital on 
the third day. 


SUMMARY 


1. A ease of severe barbiturate poi- 
soning is presented. 

2. The treatment with Megimide and 
supportive therapy is reviewed. 


We wish to thank Dr. Lundy and the 
Mayo Clinie for the first supply of Megimide 
for the Anesthesia Department of St. John’s 
Hospital. We also thank Sister M. Rudolpha, 
O.S.F., Sister M. Seraphia, O.S.F., and Sister 
M. Floretta, O.S.F., under whose supervision 
Megimide was given. 
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MALATHION POISONING IN A 34-MONTH-OLD CHILD FOLLOWING 
ACCIDENTAL INGESTION 
HersBert GoLpMAN, M.D., AND Maurice Terret, M.D. 
Manuasset, N. Y. 


ALATHION is a relatively new, 

widely insecticide of re- 
putedly low toxicity. To our knowl- 
edge, there has been no published case 
of human poisoning with this product. 
Consequently, it is felt worthwhile to 
present our experience with an in- 
stance of malathion poisoning resulting 
from its accidental ingestion by a child. 


used 


Malathion is a member of the organic 
phosphorus insecticides among which 
are also found parathion and T.E.P.P. 
(tetraethyl-pyrophosphate). Chemi- 
cally these compounds are esters of 
phosphorie acid or of its derivatives. 
This class of compounds was first in- 
vestigated in Germany during World 
War II in search of a new “* War Gas.’’ 
Reeords of this search were captured 
at the war’s end by the English and 
the Russians. In 1947, a portion of 
this material deemed of no military 
significance was published by the Eng- 
lish and led to the development of the 
organic phosphorus insecticides. The 
first of these products, parathion and 
T.E.P.P., are toxie com- 
pounds. However, because of their ef- 
feetiveness they are widely used in 
Even though 
specially trained personnel are gen- 
erally used for this work, an impres- 
sive number of fatal poisonings have 
oceurred. Most of these deaths re- 
sulted from absorption of the inseeti- 


extremely 


agricultural operations. 


From the Division of Pediatrics, North 


Shore Hospital. 


cides through the unbroken skin. In- 
halation, especially with aerosol prepa- 
ration, has been another factor in these 
accidents. Fatal accidental ingestion 
in children has been reported. Effee- 
tive insecticides which are less toxie to 
man are being sought by industry. 
Malathion, whieh by animal experi- 
ments appears to be one hundred times 
less toxie than parathion, has been one 
of the resulting products. 

The mechanism of action of all the 
organie phosphorus insecticides, in- 
eluding malathion, is the inactivation 
of cholinesterase, an enzyme respon- 
sible for the hydrolysis of acetyleho- 
line.’ Because of the importance of the 
acetylcholine cholinesterase system 
throughout the animal kingdom, these 
compounds are toxic to man and other 
animals as well as to insects. Since the 
same pharmacological effect, inactiva- 
tion of cholinesterase, is responsible 
both for its insecticidal efficacy and for 
its toxicity, it would seem likely that 
any compound useful as an insecticide 
would be toxie to man. 


CASE REPORT 


D. B., a 34-month-old male, was in 
good health prior to the day of admis- 
sion. At 5:30 p.m. on that day, he 
was outdoors with a playmate. The 
playmate took a bottle of insect spray 
from the glove compartment of his 
father’s truck and gave it to the pa- 
tient, who proceeded to drink from it. 
This was observed from a window by 
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the patient’s mother. Immediately 
after ingestion the boy coughed, then 
appeared to be perfectly normal. He 
was immediately given a glass of milk, 
a hard-boiled egg, and milk of mag- 
nesia. 

Fifteen minutes after ingestion, the 
child suddenly became limp and 
slumped over the table. He was taken 
to the office of a physician, who noted 
muscle flaccidity, miosis, and drooling. 
His stomach was lavaged and the con- 
tents were noted to have an odor cor- 
responding to that of the insecticide. 

The patient arrived at the North 
Shore Hospital one hour and forty 
minutes following ingestion of the 
spray. He was noted to be stuporous, 
retching, and to respond only to pain- 
ful stimuli. His respiration was rapid 
and noisy, the face was flushed, and 
the child appeared to be severely and 
acutely ill. The temperature was 100° 
F., pulse 120 per minute, respiration 
35 per minute, blood pressure 95/50, 
weight 21 kilograms. The pupils were 


pin point, equal, and did not respond 


to light. A large quantity of saliva 
and mucus was present in the oro- 
pharynx. There were no lesions of the 
bueeal mucosa or pharynx. The neck 
was not stiff and the trachea was in the 
midline. The apical rate was 120 per 
minute with a soft systolie murmur 
along the left sternal border. The see- 
ond pulmonie sound was louder than 
the second aortie sound. The heart 
was not enlarged. The lungs were dull 
to pereussion at both bases. Both lung 
fields were full of fine, medium, and 
coarse moist rales most marked at the 
bases, and seattered expiratory wheezes 
were noted. The abdomen was soft, 
and hyperactive bowel sounds were 
heard. The deep tendon reflexes were 
absent and the Babinski reflex was 
positive on the right side. Abdominal 
and cremasteric reflexes were present 
and equal. The gag reflex and _ re- 
sponse to painful stimuli were present. 
The child was incontinent of urine and 
feees although previously toilet trained. 
He vomited small quantities of food 
and fluid frequently. 
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The bottle labeled ** Malathion Insect 
Spray, 50%’’ was examined, and 8 ¢.e. 
was found to be missing from the pre- 
viously unused bottle. The contents 
were listed as 50% malathion, 38% 
xylene, and 12% inert ingredients. 

The hemoglobin was 12.4 Gm., total 
white count 8,600, polymorphonuclear 
leukocytes 47 per cent, nonsegmented 
forms 5 per cent, lymphocytes 46 per 
cent, eosinophils 1 per cent, monocytes 
1 per cent. The urine was yellow and 
clear, reaction 4.5, specifie gravity 
1.014, albumin 0, sugar 0, acetone 0, 
microscopic examination negative. <A 
chest x-ray taken 5 hours after admis- 
sion showed slightly inereased mark- 
ings bilaterally. Unfortunately, no de- 
termination of cholinesterase levels was 
made. 

Gastrie lavage was performed to pre- 
vent aspiration. A large quantity of 
brownish fluid containing partially 
digested food was removed. The gas- 
trie contents had an odor correspond- 
ing to that of the insecticide. The child 
was placed in an oxygen tent and fre- 
quent suctioning of the profuse oro- 
pharyngeal secretions was necessary. 
His respiratory distress inereased and 
slight cyanosis was noted. One hour 
after admission, atropine, 0.3 mg., was 
given half intravenously and half sub- 
cutaneously due to the thrashing about 
of the patient. However, just before 
the drug was given, the child began to 
improve rapidly. His respiration be- 
came less labored and he became more 
responsive. Two and one-half hours 
following admission (three hours and 
forty minutes after ingestion of the in- 
secticide) the child was conscious, 
alert, oriented, and in no respiratory 
distress. His lungs were completely 
clear to pereussion and auscultation. 
The pupils were in mid-miosis and 
reacted to light. Ptyalism was no 
longer present. 

Three hours after admission, the pa- 
tient again began to have respiratory 
distress. This time it was character- 
ized by a barking cough, inspiratory 
stridor, retractions, and an increased 
respiratory rate. No rales were heard 
and it was felt that these symptoms 
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did not result entirely from the anti- 
cholinesterase effect of the insecticide, 
but also from the local irritating qual- 
ities of the malathion and xylene. High 
humidity by means of a nebulizer was 
added to the oxygen tent. Five hours 
after admission the patient was asymp- 
tomatie and no signs of intoxieation 
were observable clinically. 


DISCUSSION 
The 


other organic phosphorus poisonings 


symptoms of malathion and 
are entirely, as far as has been deter- 
mined, secondary to the inactivation of 
The normal hydrolysis 
of acetylcholine does not oceur, result- 


cholinesterase.* 


ing in the accumulation of this product 
at all the sites at which it is normally 
found. 
ganglionic parasympathetie fibers, pre- 
ganglionie myo- 
neural junctions, and in all probability 
The para- 

(musea- 


These include pre- and _post- 


sympathetie _ fibers, 
the central nervous system. 
sympathetie postganglionic 
rine-like) effeets include: 
cessive secretion of the salivary, sweat, 


miosis; ex- 


bronehial, and lacrimal glands; bron- 
choconstriction, pulmonary edema, and 
evanosis; hypermotility of the diges- 
tive and urinary traets resulting in 
defecation, and urination. 
The preganglionic sympathetic effects 


vomiting, 


may aecount for the ‘‘ reversed effeets’’ 
such as mydriasis occasionally noted 
early in these intoxiecations. The ef- 
feets on the central nervous system and 
on the myoneural junctions may result 
anxiety, 
museular 


in headache, — restlessness, 


tremors, convulsions, 
twitehes, drowsiness, and coma. There- 


fore, a typical organic phosphorus poi- 


soning may develop symptoms of head- 
ache, weakness, and fatigue within one 
These 
symptoms are rapidly followed by diz- 
ziness, nausea, abdominal cramps, vom- 


to two hours after exposure. 


iting, and diarrhea. Miosis and dif- 
ficulty in focusing are noted. Dyspnea, 
a feeling of constriction of the chest, 
profuse sweating, hypersalivation, 
mental confusion, and twitching of the 
muscles followed by convulsions, coma, 
pulmonary edema, and death may oe- 
eur in severe poisoning. Although the 
signs of parasympathetic stimulation 
ineluding miosis are the most charac- 
teristic and constant signs of poison- 
ing, it must be emphasized that the 
presence or absence of any single sign 
is not pathognomonie of organic insec- 
ticide poisoning. Miosis, for example, 
may be absent early in the poisoning 
and mydriasis has been reported.’ This 
may be explained by the simultaneous 
stimulation of preganglionic sympa- 
thetie fibers. Even in these eases, how- 
ever, miosis was present later in the 
course of the illness. Delay in the in- 
stitution of specific therapy because 
of the absence of miosis or of any other 
single sign is not justified. 

The only significant laboratory de- 
termination in eases of organie phos- 
phorus insecticide poisoning is that of 
inhibition of cholinesterase activity in 
both plasma and erythrocytes. This 
finding of depressed cholinesterase ac- 
tivity is a constant finding in cases of 
poisoning and precedes even the on- 
set of symptoms. Symptoms of poi- 
soning usually occur when the plasma 
and red cell cholinesterase levels are 
below 50 per cent. Normals for red 
cell cholinesterase are 80 to 120 per 
eent, while that for plasma cholines- 
terase is from 60 to 250 per cent. A 
presumptive diagnosis of organie phos- 
phorus poisoning may be made when 
the red cell and plasma cholinesterase 
levels fall below 75 per cent. There is 
no other known condition in which red 
cell cholinesterase is lowered. Plasma 
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cell cholinesterase, on the other hand, 
may be lowered by a variety of chem- 
icals and by disease states, particularly 
of the liver. It is interesting to note 


that while symptoms of poisoning are 
usually no longer evident after twenty- 
four hours, the red cell cholinesterase 
remains depressed for from one to two 
Cumulative poisoning is there- 


weeks. 
fore possible. 

Cholinesterase activity may be de- 
termined by a number of methods,‘ 
most of which are based on the deter- 
mination of the quantity of acetie acid 
liberated from a test system by a 
known quantity of blood. If labora- 
tory facilitates for the performance of 
this determination are not available, 
samples may be sent to the U.S. Pub- 
lie Health Service for analysis.* 


‘*Instructions for drawing, preparing, and 
shipping blood samples for cholinesterase de- 
terminations.’’ (Clinical Memoranda, TDL 
1 April ’55) 

‘*Blood should be taken by venipuncture 
from the arm of the subject by the ordinary 
procedure, using sterile equipment. Heparin 
is the anticoagulant of choice, and the mini- 
mum amount to prevent clotting should be 
used, so as to dilute the blood sample as 
Merely wetting the syringe 
with heparin is sufficient. citrate 
may be used if heparin is unavailable. The 
blood should be carefully transferred from 
the syringe to a clean, dry 15-ml. graduated 
centrifuge tube by gentle pressure on the 
plunger. The needle should be removed, and 
the aperture of the syringe should be placed 
in contact with the side of the tube before 
the blood is foreed out. These precautions 
are necessary to prevent Ten 
milliliters of blood should be drawn and proc- 
essed to insure adequate amounts of material 
for cholinesterase analyses in duplicate to be 


little as possible. 
Sodium 


hemolysis. 


done. 

‘*The collected blood is centrifuged for 15 
minutes at 2,000 rpm, and the plasma is sep- 
arated. The plasma may now be placed in 


MALATHION POISONING 79 


a clean, dry test tube of suitable size, closed 
with a tight-fitting rubber and 
plainly labeled. The plasma is now ready 
for shipment. 


stopper, 


‘*The cells are mixed with three times their 
volume of isotonic saline (0.9 per cent so- 
dium chloride) solution in the same centri- 
fuge tube and again centrifuged at 2,000 
rpm for 15 minutes. After discarding the 
supernatant fluid the operation is repeated, 
centrifuging this time for 20 minutes at 
2,000 rpm. (In this final centrifugation the 
packing of the red cells is a critical point, 
and the recommended speed and time of cen- 
trifugation should be rigidly followed.) The 
volume of the cells is noted, and then the 
saline supernatant is removed to the point 
where the remaining volume of saline and 
cells is twice the volume of cells alone. The 
cells are then mixed thoroughly with the re- 
maining saline. This mixture is then trans- 
ferred to a clean, dry test tube, stoppered 
with a rubber stopper, and labeled. The red 
cells are now ready for shipment. 

‘*Both plasma and cells must be kept re- 
frigerated during shipment. It has been 
found convenient to individually wrap test 
tubes in cotton batting, and ship them, in 
contact with a ‘refreezant’ (a mass of silica 
gel packaged in plastic or metal and sold un- 
der a variety of trade names). ‘Refreezants’ 
are available from drug and sporting goods 
stores. They are intended for keeping picnic 
lunches and drinks cold. The device must be 
stored for 24 hours or more in a deepfreeze 
or ice-cube compartment of a refrigerator be- 
fore it is ready for shipment. If one is on 
hand it is far more convenient than ordinary 
ice refrigeration. The refreezant will re- 
main cold for 24 hours or more. It 
ommended that shipments be made by air 
express, if feasible, in order to preserve ade- 
quate refrigeration for the samples during 
the entire period of shipment. Shipment may 
be made by slower forms of transportation, 
for short distances. In any event, mark all 
packages ‘PERISHABLE,’ ‘RUSH.’ 

‘*Samples for analysis should be sent to 
the laboratory at P.O. Box 769, Savannah, 
Ga., or to the Field Station at Wenatchee, 
Washington, depending on which is nearer. 
The address of the field Station is P.O. Box 
73, Wenatchee, Washington.’’ 


is reec- 





THE JOURNAL OF PEDIATRICS 


TREATMENT 


Malathion and other organie phos- 
phorus insecticide poisoning may pro- 
gress very rapidly to a fatal termina- 


tion. Its treatment, therefore, pre- 
sents a medical emergency. Since all 
the toxie effects of these products ap- 
pear to be due to the accumulation of 
acetyleholine, atropine which blocks 
the action of acetylcholine on receptor 
organs is the drug of choice. The quan- 
tities of atropine required to treat this 
condition are in excess of the usual 
pharmacological dose. A medication 
schedule recommended by Grob and 
Harvey® for severe poisoning in adults 
suggests the immediate intravenous ad- 
ministration of 2 to 4 mg. of atropine 
followed by 2 mg. doses at 5- to 10- 
minute intervals until symptomatie im- 
provement or signs of atropine toxicity 
oceur. Intravenous atropine begins to 
show its effect in 1 to 4 minutes and 
reaches maximal effect in 8 minutes. 
Onee atropinization is attained, it 
should be maintained for about forty- 
eight hours at a lesser dosage level 
which must be determined individ- 
ually. Morphine and its derivatives 
are definitely contraindicated even in 
the presence of pulmonary edema be- 
eause of their respiratory depressant 
characteristies. 

After atropine has been given, the 
patient should be thoroughly washed 
with copious quantities of soap and 
water in those eases where skin ab- 
sorption is suspected. The remainder 
of the therapy is supportive and symp- 
tomatic. The upper respiratory tract 
may require frequent aspiration for 
the removal of excess secretion. The 
maintenance of a clear airway and the 
administration of oxygen as well as 
provision for artificial respiration in 


the event of respiratory arrest may 
prove lifesaving. Convulsions may be 
controlled by the careful use of bar- 
biturates. 


SUMMARY 


1. A ease of accidental malathion 


poisoning occurring after the ingestion 
of about 8 e.ec. of 50 per cent malathion 
by a 34-month-old child weighing 21 


kilograms is presented. Symptoms be- 


gan fifteen minutes after ingestion and 
consisted of coma, pulmonary edema, 
miosis, hypersalivation, muscle flaeceid- 
ity, involuntary defeeation and urina- 
tion. 

The diagnosis, pathologie physiology, 
symptomatology, and treatment of or- 
ganie phosphorus insecticide poisoning 
is discussed. 

3. It is felt that with the recent in- 
troduction of the organie phosphorus 
insecticides as products for the home 
and garden, physicians everywhere 
should be alerted to the possibility of 
such poisoning. 
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THE RELATION OF PECTUS EXCAVATUM TO PECTUS CARINATUM 
CLASSIFICATION OF ANTERIOR CHEST WALL DEFORMITIES AND THE EFFECT 
ON TREATMENT 


CHARLES W. Lester, M.D. 
New York, N. Y. 


EFORMITIES of the anterior 
chest wall primarily involving the 
sternum and costal cartilages, whether 
present at birth or developing with 
growth, are characterized by depres- 
sion (pectus excavatum) or protrusion 


(pectus ecarinatum). At first glance 


these would seem to be entirely differ- 
ent, but when a sufficient number of 
both types of deformity are considered 


in all age groups it is found that their 
The 
following observations and conclusions 
are based upon 171 cases treated sur- 
gically, an undetermined number of 
cases not operated upon for various 


points in common are striking. 


reasozis, and six autopsies on persons 
dying from causes not necessarily re- 
lated to the deformity. 

The depression deformities (pectus 
excavatum or funnel chest) are charac- 
terized by a backward curve of the 
sternum starting in the second segment 
and maximum at the xiphoid, and 
making the xiphovertebral distance ab- 
normally short. The costal cartilages 
attaching to the sternum are likewise 
eurved backward and a funnel-shaped 
depression is produced, with the lower 
end of the sternum the apex of the 
funnel. In infants and young children 
the lower end of the sternum is drawn 
back during inspiration, thus making 
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a paradoxical motion. In older ehil- 
dren this paradoxical motion is less 
and in adults the xiphoid may be 
stationary or even move forward dur- 
ing inspiration, but much less than the 
costal arch in the midelavieular line. 
There is a transverse groove like the 
Harrison’s groove of rickets; the chest 
is flattened in the anteroposterior di- 
ameter; there is often a round back 
with oceasionally a slight degree of 
scoliosis; and the heart is displaced 
to the left. In the younger children 
the deformity is usually symmetrical 
but in some of the older patients a 
definite asymmetry may be present 
with the right side of the chest more 
depressed than the left. 

The protrusion deformities (pectus 
earinatum) present several types and 
usually do not appear until the child 
is 6 years of age or older. The pro- 
trusion may involve the sternum and 
then ean take one of two forms. In 
one, the sternum protrudes in an arcu- 
ate manner with the greatest protru- 
sion in the upper part of the sternum 
(pigeon breast); and in the other the 
sternum protrudes obliquely with the 
lower end of the sternum most promi- 
nent (pyramid chest). The areuate 
type may resemble funnel chest but 
the distance between xiphoid and ver- 
tebral column is not decreased. 
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In another type of protrusion de- 
formity the sternum is but little af- 
fected and the protrusion is at the 
costochondral junctions. In most cases 
the protrusion is unilateral, but when 
protrusions are present on both sides 
they are at different levels unless in 
the costal arch, where they may be 
bilateral. If the protrusion is below 
the sternum the costal arch flares, and 
bilateral protrusion is more common at 
this level than higher. 

A third type of anterior chest wall 
deformity seems to combine character- 
istics of the other two. There may be 
an arcuate type of protrusion but the 
lower end of the sternum may be 
drawn back so as to decrease the an- 
teroposterior distance at the xiphoid. 
There may also be a true funnel chest 
with a lateral protrusion. In brief, 
the individual deformities differ among 
themselves and the one characteristic 
they have in common is that each 
presents features of both depression 
and protrusion. 

The age at which the deformity ap- 
pears is an important consideration. 
A great many of the depression de- 
formities are present at birth or appear 
early in infancy; others are scarcely 
noticeable or absent in early childhood 
but appear later and develop rapidly 
especially during the period of in- 
ereased growth associated with pu- 
berty. On the other hand, the protru- 
sion deformities put in an appearance 
only after the child has had a chance 
to grow, although they do not neces- 
sarily wait for the more rapid growth 
of puberty. 

The symptoms of funnel chest are 
respiratory and cardiac, or both, with 
the resultant effects on growth and de- 
velopment. The respiratory symptoms 
are those of chronic or unduly persis- 
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tent pulmonary infection caused by in- 
effectual cough. The cardiac symptoms 
are due to pressure of the sternum on 
the heart and vary from slight exercise 
intolerance to inability to walk across 
the room. 

The symptoms of protrusion deform- 
ities are also respiratory and cardiac 
but are usually less prominent than in 
the depression deformities. The re- 
spiratory symptoms are of the same 
type and cause, i.e., ineffectual cough. 
The cardiac symptoms, when present, 
also take the form of exercise intoler- 
ance but the cause is obscure. 

The etiology and pathogenesis of the 
anterior chest wall deformities are 
diseussed in a recent paper.’ It is 
therefore only necessary to present 
them briefly here. 

Heredity plays an important role in 
the etiology, but the hereditary trait 
is recessive and, hence, the forebear 
may not be found. Furthermore, 
heredity is specific only as to the site 
of the deformity and not as to the 
type. That is, the ancestor may have 
a depression deformity but the patient 
may have either a depression deformity 
or a protrusion deformity and it is not 
unusual to find both types of deformi- 
ties in siblings. 

The pathogenesis has two factors. 
One is the pull of the diaphragm and 
the other is the disproportionate 
growth of the ribs. The dominant 
factor determines the type of de- 
formity. 

In the depression deformities the 
pull of the diaphragm is responsible 
for the deformity and this pull is due 
to a short central tendon. The para- 
doxieal motion of the xiphoid in an 
infant with a funnel chest during quiet 
respiration can be due to no other 
factor. In children who develop the 
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deformity as they approach the age 
of puberty, it is that a 
diaphragm, whose central tendon is 
only slightly shortened during infaney, 
has failed to grow at the same rate as 


assumed 


the ribs. 

The protrusion deformities ean be 
explained on the basis of dispropor- 
tionate rib growth in that some ribs 

longer than 
normal length 
arch, 


proportionately 

The 
anehor the sternum or 
henee the ribs which are too long must 
buckle at their weak point, which is 
the costochondral junction. 

If the overgrown ribs are paired, 
the effeet will be to push the sternum 
they attach. Thus, 
overgrowth of the second and third 
‘ause an areuate deformity, 


erow 
others. ribs of 


costal 


forward where 
ribs will 
while overgrowth of the fifth, sixth, 
will produce an 
oblique deformity, and 
lower will make the eostal arch flare. 


and seventh ribs 


overgrowth 


If the ribs grow too long on one side 
only, the eostochondral junction will 
still buekle but will protrude, thus 
making the deformity lateral to the 
sternum or, if lower, will produce a 
unilateral flare of the costal arch. If a 
funnel chest is present, unilateral over- 
growth of the ribs will produce an 
asymmetrical depression deformity, al- 
though it is not apparent why the de- 
pression is always greater on the right. 

In the deformity the 
short central tendon of the diaphragm 
motion and 


depression 


restricts diaphragmatic 
interferes with the cough mechanism. 


In the protrusion deformities the 


diaphragmatie action may also be im- 


paired. This is because the diaphragm 
is too small for the large chest and the 
increased lowered the 


dome, thereby decreasing its range of 


tension has 


motion, or else the musele is attenuated 
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by stretching. In either case an in- 
effectual cough will result. 

When both of the factors producing 
depression and protrusion deformities 
are present and the dominance of one 
over the other is not great, a combined 
deformity may result with certain 
characteristies of both. It is obvious 
that such deformities will not follow 
a set pattern, and although they ean be 
grouped together each case must be 
considered individually. 

A classification of the deformities of 
sternum and costal eartilages can then 
be made on the basis of pathogenesis. 


Deformities of sternum and costal carti- 


lages 


I. Depression deformities (pectus ex- 
eavatum, funnel chest) 
A. Congenital 
B. Developmental 
1. Symmetrical 
2. Asymmetrical 
. Protrusion deformities (peetus eari- 
natum, pigeon breast) 
A. Midline 
1. Areuate sternum 
2. Oblique sternum 
. Lateral 
1, In upper five ribs 
2. In costal arch 
IIT. Combination deformities 
When treatment is for 
these deformities, surgery must be em- 
ployed; and the type of surgery ean- 
not be the same for all groups. Be- 
cause of the variations within the 
groups the time for operation and the 
extent of the operation may vary. 


necessary 


If the deformity is minor, no treat- 
ment is necessary. If the symptoms 
seem minor, however, it must be re- 
membered that the patient has never 
been normal and he must be compared 
with normal children of the 


age group as to activities, both physical 


same 
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and social. The depression deformities 
come to treatment more often than the 
protrusion deformities. 

An infant with a 
funnel chest needs corrective operation, 


well-developed 
but because the procedure involves 
resection of five costal cartilages on 
each side and elevation of the sternum 
it is better to postpone it until the age 
However, if 


of 2 vears or later. 


chronie or persistent cough, retarded 


development, restricted activity, or any 
other symptoms of consequence at- 
tributable to the deformity are present, 
it is safer to operate at a younger age 
than to wait. In the presence of a 
chronic pulmonary infection in an in- 
fant under the age of 1 year I prefer 
to use a simple sternoplasty which can 
be performed quickly through a small 
incision without the use of an endo- 
tracheal tube for anesthesia. The de- 
formity may recur, but the baby has 
had a chance to recover from the pul- 
monary infection and develop in a 
normal manner for two vears or more 
before the radical operation is under- 
taken. 

Since the growth factor is important, 
a moderate depression without symp- 
toms is better observed until the effect 
of growth can be ascertained, but 
operation should not be delayed if the 
chest is becoming flattened, round back 
or scoliosis is developing, or any other 
uncorrectable deformity appears. A 
relatively minor depression should be 
operated upon promptly if the heart 
does not shift to the left as the sternum 
encroaches upon it. A moderate de- 
formity developing around the age of 
puberty should be treated surgically 
without undue delay. This is espe- 
cially important if the deformity shows 
signs of becoming asymmetrical, be- 
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cause the greater the asymmetry the 
An 
asymmetrical deformity in a girl will 


less satisfactory the correction. 


cause the breast on the more depressed 
side to be smaller than the other. If 
operation is undertaken in an adult, 
a fairly satisfactory result can be ob- 
tained but less satisfactory than if the 
operation had been done at the proper 
time in childhood. 

The psychological reaction in per- 
with im- 
portant, and it that 
any person who has enough deformity 
will obtain 


sons chest deformities is 


is safe to say 
to cause embarrassment 
physiological as well as psychological 
improvement after adequate surgery. 
This applies to protrusion deformities 
as well as to depression deformities. 

Since growth is the dominant factor 
in producing protrusion deformities, 
it follows that operation should not be 
undertaken in infaney and probably 
not until the approach of the age of 
puberty. There is a persistent and 
thoroughly mistaken idea that the cor- 
rection of a protrusion deformity is 
only for cosmetic reasons. The symp- 
toms produced by protrusion deformi- 
ties, as mentioned above, are real and 
may be quite crippling. Surgical cor- 
rection should be instituted as soon as 
the deformity becomes obvious, espe- 
cially if it seems to be inereasing. Al- 
so, when a breast overlies a protrusion 
deformity, its development will be 
affected, as in the depression deformi- 
ties. The type of operation varies with 
the type of deformity, but the proce- 
dures which I have employed have 
been in the nature of a thoracoplasty, 
whether of ribs or sternum, and should 
be more extensive than would appear 
necessary to one unfamiliar with the 
condition. 
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SUMMARY The optimum age for the operation 
Depression and protrusion deformi- and the procedure employed must be 
ties of the sternum and costal ecar- determined by the type and extent of 
tilages belong in the same category the deformity. 
because they have similar factors in 
etiology and pathogenesis. 


The type of deformity is determined 1. Lester, C. W.: The Etiology and Path- 
» : ogenesis of Funnel Chest, Pigeon Breast 
by the dominant factor. and Related Deformities of the Anterior 
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AN OBJECTIVE SURVEY OF DENTAL MALOCCLUSIONS 
IN CHILDREN 
BerMaN S. DunuHaAm, M.D. 
ToLEpo, OHnI0 


ATURAL and acquired deform- 
N ities of the dental arches with 
malocelusions of the teeth are common 
in childhood. A disturbance of masti- 
eation, breathing and speech often re- 
sults. In addition the condition is 
associated frequently with objective 
changes of the facial appearance that 
present a problem to the family and 
dentist at the time of social conscious- 
ness. A knowledge of these abnormal- 
ities at their onset may help in restrict- 
ing their progress and further their 
correction. This has been found to be 
easier and more satisfactory during 
the early years of growth and develop- 
ment of the jaws.’ 

Usually the physician is the first to 
make professional examinations of the 
mouth and teeth of children when de- 
fects may be present or beginning. 
This places the physician in a position 
of responsibility for the early detee- 
tion of abnormal deviations and the 
referral of significant lesions to dentis- 
try for early evaluation or treatment 
in accordance with the advice of the 
orthodontist. 

Although gross defects may be read- 
ily apparent, important variations of 
less degree may not be recognized 
easily. Precise analytical records of 
the dental structures can be made by 
casts, radiograms, and photometric 
procedures.? However, these processes 
are highly technical and are time-con- 


Address: 1838 Parkwood Ave. 


suming and expensive. As such they 
are of service mainly in dentistry for 
obvious defects in the course of ortho- 
dontie treatment rather than being 
practical for pediatric screening tests 
for possible abnormalities. For this 
purpose no simple procedure is found 
in current use. 


METHOD 


To supply this a relatively easy 
graphic method has been developed for 
recording the position of the teeth and 
the shape of the dental arches. The 
plan was found to be useful for ready 
analysis of dental occlusions and for 
comparison with later graphs or a 
standard norm. The procedure was 
based on the direct recording of car- 
bon prints of the contact surface of 
the teeth or their cusps by use of a 
so-called ‘‘Dentagraph Pack’’ (Fig. 
1). The Pack consisted of a central 
pad or filler of 3 mm. thickness, made 
of 12 layers of soft paper toweling, be- 
tween 2 plain white file cards. These 
were enveloped by a face-down strip 
of pencil carbon paper, and the assem- 
bly was stapled together near the open 
end.* 

Imprints of the teeth on the file 
eards were made by insertion of one 
end of an individual Pack in proper 
position in the mouth with instructions 
to bite hard. This procedure recorded 

*Dentagraph Packs were supplied on order 


by The Franklin Printing and Engraving 
Company, 228 Huron Street, Toledo 4, Ohio. 
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the prints of both arches directly by a 
Exceptionally, prints 
of unevenly erupted teeth were made 


single operation. 


by a separate Pack for each arch with 
firm 
the 


crosswise 


dental 


the operator using a 


finger pressure against 
oS ad 


crowns, 














Fig. 1.—Dentagraph Pack. A. Plan view: 
sizes, 5 to 5.5 to 6 cm. wide by 10 cm. long. 
B. Side view: a, paper toweling filler; b, file 
cards; c, carbon paper; d, staple. 


MATERIAL FOR STUDY 

With well and willing children and 
a small incentive reward, this method 
was used in a consecutive series of 232 
private office patients. These children 
were of the white race, aged 2 to 14 
years, and had not had prior ortho- 
dontie care. The following results of 
the examination were classified in ref- 
erence to the dental history, as ob- 
tained from the family. 

A. 


B. Malformation, familial 
vidual; early dental loss. 
C, 


Complaint-free or control. 


or indi- 


Exceptional sucking habit.t 


ANALYSIS 


By comparison of each earbon print, 


or dentagraph, with the proper section 


tExceptional sucking habit is defined as a 
continuation of the sucking activity beyond 
the age of 3 years, after which time, further 
occlusal damage may not be corrected by the 
permanent dentition.' 
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of the Dental Print Guide (Fig. 2) and 
by the addition of a 1 mm. border out- 
line around the ecuspal clusters, the 
identity of the teeth 
made. With a pencil and millimeter 
seale ruler there was added the trans- 


recorded was 


verse base line B to connect the pos- 
terior cusps of the opposite temporary 
second molars or permanent bicuspids. 
Line C connected the opposite canines. 
And the vertieal line A indicated the 
altitude of the canines in relation to 
the base line B. 

The analysis of the results of this 
study was limited to the ocelusal sta- 
tus of the lateral sides of the jaws. In 
normal occlusion it has been established 
that the posterior surfaces of the first 
and second temporary molars of both 
arches usually are in the same vertical 
plane, and the upper canines are lo- 
cated relatively posterior to the lower 
These designated relations, 
therefore, indieate a standard require- 


canines.” 


ment for normal lateral occlusion. 
Based on the position of the upper 
canines, the lateral occlusal status of 
each set of teeth was determined by 
the difference in millimeter lengths of 
the canine altitudes of the opposing 
arches. Thus, from the canine alti- 
tude of the upper jaw the canine al- 
titude of the lower jaw was _ sub- 
tracted, and the difference was called 
the upper canine differential (UCD) 
value of the set of teeth. For nor- 
mal occlusions this gave a negative 
(UCD —) value and, conversely, for 
abnormal ones, a postive (UCD +) des- 
ignation. 
CHARTING 
The results of the 
charted on a dotted seatter graph in 
panels showing the history, age, and 
range of UCD values (Fig. 3). In 


survey were 
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contrast to the control A group, this 
showed that the abnormal UCD + 
values were in greater ratio in the mal- 
formation B and the exceptional suck- 


MALOCCLUSIONS IN CHILDREN 


DISCUSSION 
Although medieal history is subject 
naturally to error and overlapping, 
and the number of tests in this series 
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Fig. 2.—Dental Print Guide 


lines: B, base; C, intercanine; A, 


HISTORY 
GROUPS 


A. COMPLAINT - FREE, 
OR CONTROL 


152 cases 


(diagrammatic), 
surface or cusps with added dental border outline of the left side of each 
canine altitude. 


imprints of the contact 


showing the carbon 
jaw. Construction 


C. EXCEPTIONAL 
SUCKING HABIr 


B. MALFORMATION, 
EARLY DENTAL LOSS 


Ni cases U9 cases 
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3.—Age and history 
normal (UCD -) 


Fig. 
and the abnormal 
ing habit C groups. The distribution 
of the abnormal occlusal range values 
within the history groups was sum- 
marized in Table I. 


distribution of the upper canine differential 


10 w2 6 10 lb 


Years 


UCD) values for the 
2 children. 


Years 


( 
23 


(UCD +) groups in 


is small, there is noted a decided trend 
toward abnormal occlusal values in the 
malformation B and the exceptional 
sucking habit C groups (Table I). 
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TABLE I. 
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DISTRIBUTION OF THE ABNORMAL OccLUSAL RANGE VALUES OF THE OPPOSING 


DENTAL ARCHES OF 232 CHILDREN, 2 TO 14 YEARS OF AGE 


| 
| 
HISTORY 


GROUP 


A. Complaint-free, 
or control 

B. Malformation, early 
dental loss 

©. Exceptional sucking 
habit 


152 


31 


TOTAL 
CASES 








ABNORMAL OCCLUSAL RANGE 
(ucD +) 


NO. | 


CASES 
PER CENT 








3 
84 


65 





The B group ineluded 6 patients 
with a long-time absence of some tem- 
porary molars with abnormal occlusal 
‘anging to UCD mm. 
These prints commonly showed a loss 
of dental space, thus con- 
firming graphically one of the major 
causes of malocclusion in childhood." 
Nearly all patients in the C group 
within the abnormal occlusal range 
gave a history of the thumb-sucking 
type of habit. Within the normal oe- 
clusal range, together with the rest of 
the thumb-sucking types, there were 
included 9 of the 10 children who had 
variants of the sucking habit, such as 
finger, tongue, lip, nipple, and blanket. 
The ' therefore, is that the 
latter forms of the exceptional suck- 
ing habit are usually harmless to lat- 
eral dental occlusion. And the dura- 
tion and degree of the sucking habit 
would seem to be of importance mainly 
when the thumb is involved. 


values 2.5 


essential 


inference, 


SUMMARY AND CONCLUSIONS 


An intraoral, graphie method of re- 
cording, measuring, and evaluating the 
occlusal status of the teeth and dental 
arches in children has been deseribed. 
The plan is proposed mainly for use 
as a pediatric screening test for select 
patients. The procedure is relatively 
quick, easy, and inexpensive. 


A direct correlation was found be- 
tween the dental history and the num- 
ber of abnormal occlusal values to some 
extent in 65 per cent or more of cases 
in the hereditary malformation and ex- 
ceptional sucking habit groups, in con- 
trast to 3 per cent in the control group. 

The practical application of this 
study would indicate, in addition to 
the routine oral examination for ob- 
vious defects of dentition, that a his- 
tory be taken relative to familial ab- 
normalities of the teeth and exceptional 
sucking habits. Direct referral of sus- 
pects of interested parents then should 
be made to dentistry for appraisal. 
Otherwise, screening tests of the dental 
arches should follow in those over 3 
years of age with positive histories 
with a referral to dentistry of signifi- 
eant abnormalities. 

When orthodonties is impractical in 
the exceptional sucking habit group, 
due to an early age of the patient or 
a persistence of the activity, other ef- 
fectual ways of correction or restraint 
of the habit should be sought and ree- 
ommended to a cooperative family. 
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SPEECH PROBLEMS IN CHILDREN 


Irwin Leuruorr, Pu.D. 
ToRRANCE, CALIF. 


M3’ pediatricians are faced with 
the common problem of whether 
to refer children for speech help, the 
age at which they should be referred, 
the perpetual question of whether they 
will outgrow their difficulty, and what 
type of speech problems can be helped. 
Many pediatricians are not even aware 
that such a person as a speech pathol- 
ogist exists, and certainly very few un- 
derstand the training or funetion of 
speech therapy. This article will dis- 
euss these and other questions relat- 
ing to the field of speech. 

That there are a total of four million 
speech-defective children in this coun- 
try serves to emphasize the fact that 
speech is one of the most complex of 
human skills. During the utterance 
of a single word, almost a hundred 
muscles move. Muscles that manipu- 
late the larynx must be timed exactly 
with those of the chest, diaphragm, and 
abdomen, and also with those of the 
face, mouth, and throat. All students 
of human behavior marvel at the mir- 
acle of speech. The majority of us 
just take it for granted.' 

Usually, if a child does not have 
adequate speech by the age of 4 years, 
he should be referred for help. Some- 
times this should be done earlier. Chil- 
dren do not outgrow speech difficulty. 
Children in the 2-to-3-year age range 
will often mispronounce words in their 


From the Department of Pediatrics, Har- 
bor General Hospital, Torrance, Calif., and 
ee ears Medical Group, Los Angeles, 
alif. 


process of learning to talk, but. this 
learning procedure is perfectly normal. 
However, the child of 4 years and 
older with deviant and often unintel- 
ligible speech has a speech problem 
which is not outgrown. The common 
fallacy that children outgrow their 
errors, which is still believed by many 
physicians, has long been disproved 
by numerous studies in the speech field. 
If a child has a definite speech prob- 
lem, it becomes more set in his habit- 
ual speech pattern as he grows older. 
When he enters school he is often ridi- 
euled and teased by other children, 
and this in turn brings emotional prob- 
lems which could have been avoided. 
The child suffers from profound feel- 
ings of inferiority and shyness and 
withdraws from social contacts. He 
may become depressed and sensitive 
and may adopt socially unacceptable 
behavior to compensate for his defi- 
ciencies in speech. Most speech disor- 
ders could probably be prevented if 
children did not have to learn the most 
difficult of all human coordinations 
with little help and much interference. 
Most of us do learn to master the art 
of speech. Speech therapists, however, 
who deal with speech-defective chil- 
dren and adults reeognize the wonder- 
ful achievement involved in learning 
to talk." 


CLASSIFICATION OF SPEECH PROBLEMS 


Delayed Speech.—A child’s speech 
may be considered delayed if he has 
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none or very few words by the age of 
3 years. Usually by this age his sen- 
tence pattern is already established or 
he is putting two or three words to- 
gether. Causes of delayed speech may 
be lack of motivation, improper learn- 
ing, emotional conflicts, neuromuscular 
impairment, aphasia, mental retarda- 
tion, or hearing loss. 

These children 
to a speech specialist as early as pos- 
sible. Most physicians are reluctant to 
refer a 3-year-old child for speech help. 
However, the majority of these chil- 
dren do not need any training at this 
age, but often the parents, after one 
interview, can learn to provide a better 


should be referred 


speech environment for the child, giv- 
ing him more motivation and stimula- 
tion so that he will make an effort to 
learn to talk. 

The possible causes of delayed speech 
in the normal child with no organic 
defeets often become apparent after 
close observation. The child may not 
have any association with other chil- 
dren, or the parents, by striving for 
perfection, may discourage early 
speech attempts. The mother may put 
too much pressure on the child to talk 
and make too many demands upon his 
speech. Sometimes older siblings talk 
for him and announee his 
that he incentive to 
speak for himself. 
anticipated by parents who rush to the 
child the moment he grunts and points 
to the desired object. Children talk 
out of their need for language. 


needs so 
often feels no 


His wants are often 


The pediatrician must use his judg- 
ment in referring these children, but 
many problems ean be avoided and 
parents’ anxieties lessened if they are 
referred early. 

Articulation —Artieulatory — disor- 
ders consist of substitution, omission, 


and distortion of sounds, caused by or- 
ganie abnormalities, motor ineoordina- 
tion, emotional conflicts, mental retar- 
dation, and improper habit patterns. 
Children with defective articulation 
should be referred for speech therapy 
by approximately 4 vears of age. This 
is, of course, flexible, since certainly 
a 4-year-old child with extremely de- 
viant articulation and unintelligible 
speech, who is becoming sensitive and 
frustrated by his inability to communi- 
eate and may already be teased by 
other children, should be referred 
earlier than a 5-vear-old child, for in- 
stance, who has very few distortions 
and is not at all sensitive about his 
speech. 

One of the first steps the speech 
therapist takes in articulatory disor- 
ders is testing the younger child by 
means of pictures and the older one 
by oral stimulation or sentences. <A 


phonetic analysis is used to determine 
the nature, number, and characteristics 


of the articulatory errors. Stimula- 
tion is vital in determining which 
sounds will be easily mastered. 
Therapy is presented through games 
and techniques at the child’s level so 
that speech becomes enjoyable. Cen- 
eral procedures are to: (1) present 
adequate language stimulation through 
reading, games, activities, and asso- 
ciated experiences; (2) eliminate or 
minimize the effeet of factors causing 
the defect; (3) create vivid auditory 
impressions which will enable the child 
to recognize readily both the error and 
the correct sounds, and to discriminate 
between the two whenever he hears 
them; (4) teach correct production of 
the sounds in isolation; (5) strengthen 
the eorreet production of the sounds 
so that they ean be produced easily 
and voluntarily; (6) seeure transfer 
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of the correet sounds into connected 
speech in a small nucleus of commonly 
used sounds and words; (7) make the 
production of the correct sounds, in- 
stead of the error, habitual in all con- 
nected speech.* 

Voice Disorders.—Isolated voice 
problems in children are not very fre- 
quent. Many voice disorders are medi- 
eal problems and should always be 
first referred to a competent otolaryn- 
gologist However, many voice prob- 
lems accompany other difficulties such 
as cleft palate nasality. Generally 
speaking, most cases of voice problems 
in children will deal with the afore- 
mentioned hypernasal voice quality of 
the cleft palate; throaty, guttural, or 
harsh voice of the cerebral palsied; 
and monotone or peculiar inflections 
of the deaf child. Causes of voice dis- 
orders in children might be a hearing 
loss, delayed sexual development, pu- 
berty, sluggish articulators, strain, 
hypertension, imitation, or emotional 
maladjustment. 

The voice quality of a child with a 
hearing loss often gives us a good elue 
as to the severity of the loss. 

Treatment will vary with the in- 
dividual child, and these children 
should be referred for speech help at 
the various times discussed under their 
individual classification. 

Stuttering.—Stuttering is a disor- 
der characterized by blocking, pro- 
longations, and repetitions of words, 
syllables, or sounds, usually caused by 
emotional problems. 

When a child is first regarded as a 
stutterer, the only observable reactions 
are short, effortless prolongations or 
repetitions. The child is at first un- 
aware that there has been any inter- 
ruption or nonflueney. Sooner or later, 
however, this period of nonreacting ae- 
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ceptance is disturbed. Parents, teach- 
ers, or playmates react emotionally or 
eall attention to the speech nonfluen- 
cies, and the child becomes aware of 
the faet that his manner of speaking 
is not acceptable to others and inter- 
feres with his communication. He is 
labeled a stutterer and becomes aware 
of his repetitions or hesitations. Be- 
havior indicative of this awareness 
The once unnoticed 
repetitions are followed by blocking 
and sudden pauses. The child begins 
to force the speech attempt, and ten- 
sion and fear develop which soon be- 
come habitual symptoms.* Soon we 
have the secondary phase of stutter- 
ing. To some degree, and with varia- 
tions from ease to ease, in time there 
are likely to be inereased tension of 
the chest and mouth musculature, in- 
terference with the breathing pattern, 
social and emotional maladjustment, 
and symptoms of avoidance, postpone- 
ment, antiexpectancy, starters, release, 
and disguise. 


soon appears. 


During the early nonfluent years, 
the pediatrician can give the parents 
many helpful suggestions along the 
lines of never calling attention to the 
interruptions in the child’s speech, 
never asking him to slow down or start 
over, making the child feel that his in- 
terruptions are normal and perfectly 
acceptable, not labeling him a ‘‘stut- 
terer,’’ giving him ample opportunity 
to speak, and avoiding situations which 
are unduly frustrating, exciting, be- 
wildering, tiring, humiliating, or 
frightening to the child.‘ 


If, by the age of 5 years, the child 
is still blocking, repeating sounds or 
syllables, or hesitating, he should be 
referred for speech help, or sooner if 





94 THE JOURNAL OF PEDIATRICS 


the parents’ anxieties grow or the child 
shows some of the aggravated reactions 
discussed previously. 

Cleft Palate-—Cleft palate speech is 
characterized by both articulatory and 
voice defects. Much can be done for 
the cleft palate child either surgically 
or through prosthesis. Prosthodontia 
has gained an important place in the 
rehabilitation of the cleft palate. Sur- 
gically, various operative techniques 
are used to close the open cleft and 
lengthen or readjust the muscular tis- 
sue or velum. The parents should be 
directed to a therapist six 
months after surgical repair for vari- 
ous postoperative speech techniques, 
but regular training often does not 
actually begin until a later age. The 
aims of treatment are to strengthen 
the muscles of the soft palate and those 
involved in the velopharyngeal closure, 
to teach the child to effect a better 
velopharyngeal closure and to direct 
the air stream through the oral open- 
ing, to inerease the mobility of the 
tongue, lips, and other articulators, 
and to teach or correct articulation. 

The main problem of speech re-edu- 
eation is that of training the patient 
to close the opening into the nose vol- 
untarily by drawing the velum upward 
and backward, and constricting the 
pharyngeal wall to meet the velum.* 
Inecorreet tongue and lip positions in 
the various consonant sounds are the 
natural result of compensatory move- 
ments of the articulatory apparatus 
before palatal reconstruction has been 
provided. The postoperative cleft pal- 
ate patient must, therefore, be guided 
into correct articulatory patterns. 

He must prevent overelevation of 
the dorsum of the tongue, keep the 
tensions in the pharynx at a minimal 
level, and phonate effectively. 


speech 


Cerebral Palsy—The diagnosis of 
cerebral palsy is the province of the 
physician. Since cerebral palsy is a 
neuromuscular handicap, it often af- 
fects muscles used during the act of 
speaking. More than 70 per cent of 
all cerebral palsied children will have 
speech difficulty. Usually, they should 
receive their speech therapy in con- 
junction with oceupational or physi- 
eal therapy if needed, or in conjune- 
tion with their educational program. 
There is no such thing as typical cere- 
bral palsy speech. The cerebral pal- 
sied child presents individual prob- 
lems of delayed speech, voice disorders, 
articulation diffeulty, breathing prob- 
lems, and the like. The therapeutic 
program is usually divided into a 
physiological approach and one of lan- 
guage stimulation. Since speech is an 
overlaid funetion, the muscle action 
used during the act of speaking as in 
chewing, swallowing, or sucking, must 
usually be improved. Often these 
youngsters are kept on a soft strained 
food program too long, and have later 
difficulty in chewing and also in speak- 
ing.® 

We have to take into account all of 
the frustrations that a handicapped 
child experiences which hinder lan- 
guage development. The normal child 
ean explore his environment with his 
eyes, ears, head, hands, feet, and even 
his mouth with far greater ease than 
ean the motor-handicapped child. 
These experiences became part of the 
language atmosphere of the child, and 
that is why a great portion of speech 
therapy must deal with language stim- 
ulation. 

Hearing Loss.—The language ele- 
ment must be given priority over any 
other in the training of the deaf or 
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hard of hearing child. Possible charac- 
teristic signs that mark a hearing loss 
in young children are changes in voice 
quality, consistent ignoring of verbal 
directions, behavioral changes, lack of 
understanding, frequent requests for 
repetition of questions, close observa- 
tion of the face of parents or others 
while talking, turning up the radio, 
phonograph, or television, and lack of 
response to household and other sounds 
occurring around him. 

Before a child with a suspected 
hearing loss is referred to a speech 
therapist for training or testing, he 
should first be referred to a competent 
otolaryngologist for an ear, nose, and 
throat examination. 

If needed, auditory training and 
lip reading instruction should begin 
as soon as possible, and, more impor- 
tant, a program should be worked out 
with the parents so that there ean be 
complete cooperation between the par- 
ents, the therapist, the teacher, and 
the doctor, to give the child every pos- 
sible opportuni*: of effecting better 
communication. 


TRAINING FOR SPEECH PATHOLOGY 


It may be helpful for the pediatri- 
cian to know what constitutes training 
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for speech pathology. The American 
Speech and Hearing Association has 
drawn up rules of Clinical Certifiea- 
tion requirements which can be re- 
ferred to.’ 


SUMMARY 


The training and function of speech 
pathology are discussed, with emphasis 
placed on classification, proper time of 
referral, etiology, and treatment tech- 
niques of common speech disorders. 
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CLINICAL HISTORY 

HIS male infant was referred to 

The Children’s Medieal Center at 

2 hours of age because of an imper- 

forate anus. His gestational period 

was without incident, the delivery was 

uneventful, and initiation of respira- 

The birth weight 
was 7 pounds 5 ounces. 

On admission to the hospital the in- 


tion was prompt. 


fant exhibited cyanosis of the cireum- 
oral areas, hands, and feet. The 
chest was clear and the heart was not 
remarkable. His abdomen was soft 
and not distended. He had an im- 
perforate anus, with a band of tissue 
overlying the area; this was seen to 
contract on loeal stimulation. Slightly 
lateral to this band fistulous 
tract. The remainder of the physical 
examination revealed no abnormalities. 

The laboratory examinations _re- 
vealed a hemoglobin of 21.0 Gm. per 
cent and 24,000 leukoeytes per cubic 
millimeter in the peripheral blood. A 
urinalysis on the third hospital day 
showed pH 5.0, albumin 7.5 mg. per 
liter, erythroeytes 8 to 10, and leu- 
koevtes 10 to 20 per high-power field. 
A chest roentgenogram normal. 
In the film of the abdomen there was 
gaseous distention of the distal bowel, 


was a 


was 


96 


the nearest approach of the gas to the 
anal dimple being 2.5 em. 

On the second hospital day, a peri- 
anal anoplasty was performed and a 
fistula excised. Tetra- 
eyeline was given. His oral fluid in- 
take in the immediately postoperative 
period was 12 to 14 ounees per day. 
On the fourth postoperative day, he 
had diarrhea with ten loose watery 
stools, and this continued for two days. 
On the fifth postoperative day, his in- 
dwelling catheter was removed and he 
was voiding well. Beeause of poor 
oral intake on the eighth postoperative 
day, he was given intravenous fluids 
for one day; he had lost 1 pound 7 
ounces from his birth weight. Ten 
days after operation, urine output 
ceased and six hours later bleeding 
from both urethra and rectum were 

Stool eultures taken at this 
grew Staphylococcus aureus, 
gamma Streptococci, and Bacillus 
proteus. His pulse at this time was 
160, his hemoglobin 14.0 Gm. per cent. 
He was given vitamin K and 35 ec.e. 
of whole blood. Six hours after the 
bleeding was first noted, there was a 
sudden onset of dyspnea and eyanosis. 
Physical examination at this time re- 
respirations 60 per minute, 


rectourethral 


noted. 
time 


vealed 
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pulse 172, and temperature (axillary) 
94.0° F. Breath sounds were trans- 
mitted well but the heart sounds were 
distant. A bedside roentgenogram 
showed the heart to be slightly en- 
larged, but no abnormality of the 
lungs could be detected. The carbon 
dioxide eontent of the serum now was 
9.3 volumes per cent and the chlorides 
113.5 mEq. per liter. Despite resus- 
citative measures the infant died 45 
minutes later. 
DISCUSSION 

Dr. Davin Grriix.*—I wonder if | 
could ask if this bleeding episode on 
the last day of life was actually blood, 
or was it serosanguineous, or was it 
mixed with blood? 


Dr. Craig.—The baby hemorrhaged 
a ‘‘large amount’’ from the reetum 
and there was also a large amount of 
grossly bloody fluid passed from the 


urethra. 


Dr. Grriin.—Well, that is very help- 
ful. The hemoglobin at the time of 
the bleeding episodes was 14 Gm.; the 
baby came in with 21 Gm. of hemo- 
globin and a normal white count for a 
baby 2 hours of age. In view of the 
fact that the baby had had consider- 
able sudden weight reflecting 
serious dehydration, I would have ex- 
pected the hemoglobin to be a_ bit 
higher than 14 Gm. The pulse was 
172 per minute at that time, which is 
sapid even for a newborn infant. It 
would appear that the baby was in 
shock. The heart sounds were dis- 
tant, but it is possible that the child 
had an interstitial myocarditis or that 
the myocardium was otherwise dam- 
aged. 


loss, 


*Associate Physician at The Children's 
Hospital and Associate in Pediatrics at the 
Harvard Medical School. 


In going over this protocol, I was 
struck by three things: one, the mani- 
festation of asphyxia in the presence 
of lungs that were perfectly clear; 
two, the distant and 
three, and most important, the passage 


heart sounds; 


of gross blood from the reetum and 
the urethra. 

With respect to the bleeding from 
the urethra and rectum seen at eleven 
days of age, one would not ordinarily 
expect bleeding 
simple anoplasty sinee the sutures are 


internally from a 
at the skin surface in this operation. 
Therefore, the origin of the bleeding 
Was an area away from the operative 
site. It oceurred ten days after the 
operation and I would have expected 
the operative wound to have healed 
long before this time. If the wound 
were to break down, it would have 
done so earlier than ten days post- 
operatively. 

If this bleeding was not related to 
the operation, what disease 
would cause bleeding from the urethra 
and the rectum at the same time? Two 


process 


possible causes are prominent in my 
thinking about this ease. The first is 
bilateral renal cortical necrosis. Most 
of the eases with this condition that 
have been deseribed were associated 
with diarrhea, sepsis, severe dehydra- 
Pulmonary edema 
hemorrhage have been 


tion, and acidosis. 
and 
Pulmonary edema was _ not 
here, but the other factors were : severe 
and 


notable. 
present 


dehydration, acidosis, diarrhea, 
infection. Can renal cortical necrosis 
kill so quickly? Well, we do not 
know, actually, how long this condi- 
tion might have been present. We do 
know that the child was anurie for 
the last twelve hours of life. We do 
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not know whether the baby was oli- 
guric, nor what the urine showed be- 
fore this time, so we have no real way 
of knowing exactly when this renal 
process might have begun. It could 
have started several days before death, 
with manifestations of albuminuria, 
casts, and minimal hematuria. In bi- 
lateral cortical necrosis, arteries and 
small artery thrombosis oceur, and in 
some of the cases that Dr. Zuelzer re- 
ported? the smaller branches of the 
superior mesenteric artery were in- 
volved with the development of in- 
faretion and gangrene of the upper 
intestine, resulting in melena. I am 
unhappy about the short duration of 
obvious difficulty with relation to a 
diagnosis of bilateral renal cortical 
necrosis, but it is possible. Most chil- 
dren with this condition are anuric 
for at least twenty-four hours, and 
apparently succumb within one to five 


days after the onset of the disease. 
With proper fluid therapy, some of 
these children may be kept alive for 
some days, yet others have died within 
two days, or less, of the onset. 


The second possibility which I be- 
lieve may be invoked as cause of the 
renal and urethral bleeding is bilateral 
renal thrombosis. It is impossible for 
me to differentiate, clinically, between 
bilateral renal vein thrombosis and 
bilateral renal arterial thrombosis. Dr. 
Zuelzer deseribed cases of bilateral re- 
nal thrombosis which, clinically, were 
identified with those referred to above 

with passage of blood via the reetum 
and the urethra. 

There is a question 
whether or not the rapid heart rate 
and weak sounds were due to myo- 
eardial damage. Does myocardial 
damage oceur with bilateral renal ecor- 
tieal necrosis? Myocardial damage is 


here as to 


common in acute glomerulonephritis, 
though it may not be histologically 
detectable; so here too, a weakening 
of the myocardium due to acute renal 
involvement may be present. Since 
this child did have an imperforate 
anus, a second congenital anomaly 
might possibly be considered to have 
been present in the child, but there 
was no indication of congenital heart 
disease. 

Sepsis frequently is associated with 
the onset of bilateral renal cortical 
necrosis; we do not know whether 
sepsis was present or not. 

The question of the importance of 
staphylococci or the coliform group in 
such eases arises. In the newborn 
period, it is always wise to remember 
that, statistically, the organisms most 
frequently involved in any ease of 
septicemia or bacteremia are of the 
coliform group. Yet, here I believe 
that staphylococci caused all the dif- 
fieulty sinee bilateral renal cortical 
necrosis has been almost universally 
associated with a staphylococcal septi- 
cemia. 

This child may have died of a pul- 
monary embolus secondary to venous 
thrombosis, yet if such were so, I 
would have expected the child to die 
much more quickly. On physical ex- 
amination, however, no abdominal 
masses suggestive of enlargement of 
the kidneys were found, which is an 
argument against the presence of renal 
vein thrombosis. 

In summary, I believe this infant 
had multiple thromboses, primarily of 
an arterial nature, involving the kid- 
neys and the superior mesenterie ar- 
tery. I expect that the pathologist may 
report some evidence of myocardial 
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damage. I cannot rule out the pres- 
ence of sepsis, or of cerebral venous 
sinus thrombosis. 


Dr. Nicnoias Stani.—I would like 
to ask Dr. Gitlin, if multiple arterial 
emboli and thromboses were present, 
would he not expect to find additional 
thromboses in the limb vessels with 
the appearance of gangrene? 


Dr. Grriin.—It is possible to have 
involvement of the superior mesenteric 
artery and the renal arteries, particu- 
larly an arteritis with thromboses in 
the smaller branches without involve- 
ment of the peripheral circulation. 
There is a ease, however, that Dr. 
Zuelzer does deseribe in which there 
was massive thrombosis of the aorta 
from an embolus, arising in the ductus 
arteriosus with infaretion of the kid- 
neys and early gangrene of several 
toes. 

If such were the ease here, I would 
have suspected that perhaps the pe- 
ripheral circulation would be compro- 
mised. No deseription of peripheral 
pulses or the appearance of his ex- 
tremities was given in the protocol. 


Dr. Napas.—I would agree with Dr. 
Gitlin that this baby probably did not 
have congenital heart disease. I do 
not believe that this child had heart 
disease at all. The heart scunds arise 
from the slamming shut of valves, the 
first sound coming from the closing 
atrioventricular valves. If the ven- 
tricles do not contract efficiently, your 
first heart sounds will be of low in- 
tensity. The second heart sound, in 
essence, is a slamming of the semi- 
lunar valves; and if there is cardiae 
failure or a poor pressure generated 
in the ventricles and there is not a 
very good gradient in diastole between 


artery and the ventricle, again, the 
door will not be slammed so foree- 
fully. Another cause of poor heart 
sounds may be shock. Weak heart 
sounds, then, imply a general ineffee- 
tiveness of the cireulation, either start- 
ing from the periphery or starting in 
the heart itself. 


Dr. R. Cannon Etey.—One won- 
ders, with bleeding described in two 
areas (the bowel and the urethra) what 
the peripheral blood platelet level 
was? Might there not also have been 
bleeding into the myocardium or in 
the pericardial sae to account for the 
change in the heart sounds? 


Dr. Louis K. Diamonp.—I believe 
no petechiae or eechymoses were de- 
seribed to suggest a decrease in plate- 
lets. 


Dr. Martin H. Wrrrensore.—On 
the day of admission, the patient had 
chest, abdomen, and ‘‘upside down’’ 
films. The ‘‘upside down films’’ are 
not directed at making the diagnosis 
of imperforate anus but are an at- 
tempt to see the actual distance be- 
tween the anal dimple and the obliter- 
ated colon. If that distance, best 
shown on a lateral film, exceeds a cer- 
tain length, the operation becomes 
technically more difficult. The chest 
was normal at the time of admission. 
The heart was top normal in size, by 
our estimate. 


Dr. Farser.—Dr. Gitlin, with your 
permission could I just summarize 
what vou have said? 

You assume here that the congenital 
malformation which was corrected 
surgically was just an event in this 
child’s life, which had, in all likeli- 
hood, nothing to do with subsequent 
events. Then, you looked elsewhere 
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for explanation of the blood in the 
urine and from the rectum; either you 
were dealing with a locus minoris re- 
sistentiae or vou were dealing with the 
effect of bilateral 
symmetrical the 
kidneys, giving the hemorrhage into 


infection, with a 


cortical necrosis of 
the bladder, and vou looked for throm- 
bosis of some of the mesenteri¢ vessels 
to aceount for hemorrhage into the 
rectum. 
sibility of infeetion and dehydration 
together, causing thrombosis on the 


You suggested, also, the pos- 


venous side, ineluding the dural si- 
nuses and veins elsewhere in the body, 
and hemorrhage explained by involve- 
ment of thrombosis, in the kidneys 
perhaps. And, finally, vou mentioned 
thrombosis of the renal arteries, caus- 
massive infaretion of the 


ing very 


kidneys. If vou suggest that, vou also 
suggest involvement of mesenterie ves- 
sels to aecount for the bleeding. 

Dr. Jay Bernstern.—The 


finding in this ease was *‘ thrombosis 
of the aorta’’ which involved the renal, 


major 


the superior mesenteric, and the celiae 
arteries (Fig. 1). This thrombus was 
adherent to the intimal surface of the 
aorta, although there was no micro- 


Ap- 
parently the souree of this thrombus 


scopic evidence of organization. 
embolus from the duetus ar- 
teriosus. This 
thrombus within its lumen which pro- 
truded into the aorta (Fig. 2). This 
the duetus friable, 


was an 


vessel contained a 


thrombus in was 
and, presumably, pieces of it could 
have broken off and caused the emboli- 
peripherally. 
the 
ductus there was no good reason for 
this thrombus; the 


zation whieh oeeurred 


On mieroseopie examination of 
the formation of 
thrombotie material occupies the lumen 


and there is no organization of it, and 
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the intimal surface of the ductus is 
thickened in an irregular sort of way, 
which is not an infrequent finding in 
otherwise normal duetus arteriosus. 
The kidneys, as a result of the oe- 
clusion of the aorta and renal arteries, 
were almost entirely infareted, with 
a broad central zone of necrosis, pe- 
ripheral 
nearly intact subeapsular zone. 
thrombi 
some of the renal vessels, which ap- 
peared to be of various ages. This 
led us to suspect that the embolization 
occurred over a period of a few days, 
which might account for the urinary 
findings a few days before death. In 
the gastrointestinal traet, where the 
involved, there 
was a good deal of congestion, and in 
association with that there was edema 
of the submucosa and some extrava- 
sation of blood, but most of the damage 
was to the mucosa, indicating that the 
ischemia was partial, causing a hemor- 
rhagie lamina propria. These small 
emboli also were present in the small 
arteries of the testes and the peri- 
adrenal arteries, causing an infaretive 
necrosis of the adrenal cortex. Bae- 
teria grew in great profusion on the 


and a 
Sev- 
present in 


hemorrhagie zone, 


eral small were 


small arteries were 


mucosal surface of the intestine and we 
cultured coliform organisms from the 
intestine, the heart, and the lung, so 
that a generalized sepsis was present. 
Many small foei of bronchopneumonia 
were present within the lungs. 


Dr. Farser.—Another explanation 
in some eases with simultaneous throm- 
bosis of the ductus arteriosus and the 
bifureation of the aorta may pertain. 
The umbilical arteries, which undergo 
degenerative changes during involution 
shortly after birth, may become throm- 
bosed if the process of involution is 
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Fig. 1.—Heart. The ductus arteriosus contains a thrombus which protrudes into the lumen 
of the aorta. 


Fig. 2.—Kidneys, ureters, bladder, and aorta. <A large thrombus extends from the celiac axis 
to the bifurcation of the aorta. Both kidneys have an extensive hemorrhagic infarction. 
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The throm- 
bus arising here may undergo retro- 
grade spread into the iliae and aortie 


hastened or exaggerated. 


vessels. The extension and location of 
the thrombus will then determine the 
extent of the damage; a saddle throm- 
bus may eut off the blood supply to 
one or both legs, with a resulting gan- 
grene. There may be further retro- 
grade progression up the aorta so that 
infarction of the adrenals or kidneys 
may oceur. The elinieal picture will 
be determined by the distribution and 
extent of the thrombosis. 

In other eases there has been em- 
bolization from a the 
duetus to both the pulmonary and the 
systemie circulation with infaretion of 
the lung as well as the brain and other 


thrombus in 


portions of the body. 
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In many eases, the ductus arteriosus 
may contain thrombi in which no em- 
bolization occurs and may be associated 
with an aneurysmal dilatation of the 
eases there is a 


ductus. In other 


minor thrombotic accumulation of 
material on the intimal surfaee, but 


again no embolization. 


Dr. Staunu.—Were these cases as- 


sociated with dehydration? 


Dr. Farser.—No, dehydration was 


not an important part of the picture. 
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RECENT APPROACHES TO THE BIOLOGY OF SCHIZOPHRENIA 
ARNOLD J. FrrepHOFF, M.D., New York, N. Y. 


ECENTLY there has been a re- 

surgence of interest in the bio- 
chemical and neurophysiological ap- 
proach to schizophrenia. Reports have 
appeared in the literature of biochem- 
ical tests which are positive in schizo- 
phrenia and of studies relating epi- 
nephrine, serotonin, and other physio- 
logical substances to the production or 
remission of induced psychotic reac- 
tions. 

Opinion as to the meaning of these 
studies varies. Some appear to hold 
the point of view that a specific etiolog- 
ical agent in schizophrenia has been 
identified, while others feel that there 
is no basis for assuming any metabolic 
factor in this illness. Actually, the 
controversy about the etiology of 
schizophrenia began when Kraepelin 
first described dementia praecox at the 
turn of the century. While there has 
been considerable advance in knowl- 
edge during the intervening period, we 
are still unable to evaluate the relative 
importance of exogenous and endoge- 
nous factors as causative elements. To- 
day, the general trend appears to be 
toward emphasizing the interaction of 
innate predisposition and _ environ- 
mental stress. 

It seems quite possible that all cases 
of schizophrenia do not develop in the 

From the Department of Psychiatry and 


Neurology, New York University—Bellevue 
Medical Center. 


same manner. While the etiology and 
pathogenesis of schizophrenia remain 
speculative, it nonetheless seems reason- 
able to assume that the marked psy- 
chological and behavioral changes in 
the schizophrenic are mediated either 
through altered biochemical mechan- 
isms or patterns of physiological or- 
ganization. Whether these biological 
aberrations are inborn and primary 
or are secondary to emotional trauma, 
it seems likely that they must neverthe- 
less play an important role in produe- 
ing the symptoms of this illness. 

Many studies have been made of the 
biology of schizophrenia, and these 
are dealt with in a number of excellent 
texts and reviews.*° Some of the 
more recent studies will be considered 
here in an attempt to present the status 
of work in several areas that have at- 
tracted widespread interest. 


LABORATORY TESTS FOR SCHIZOPHRENIA 


Because of the subjective nature of 
the symptoms of mental illness, there 
is frequent disagreement in the diag- 
nosis of schizophrenia. This has led 
to difficulties in establishing compa- 
rable groups of schizophrenics for re- 
search purposes and also to a lack of 
uniform criteria for therapeutic and 
prognostic application. As a result, 
many efforts have been made to es- 
tablish a laboratory test to differentiate 
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the schizophrenic. Frequently, such 
work is begun as an investigation of 
biochemical differences. When the pro- 
cedures are reasonably simple, attempts 
have often been made to adapt them as 
tests. 

The reeent work by Akerfeldt® in 
Sweden developed in this manner. He 
has been determining the effects of 
serum from schizophrenic patients and 
from the normal population on para- 
phenylene diamine. He found that 
when the N,N-dimethyl form of this 
substance is added to serum, the para- 
phenylene diamine becomes oxidized 
and turns a red color. The inerease in 
intensity of red coloration can then be 
measured spectrophotometriecally. In 
his series Akerfeldt found that the 
schizophrenies had significantly higher 
results than did the normal controls. 
Others have confirmed Akerfeldt’s 
findings and have reported that about 
80 per cent of the schizophrenic group 
have positive reactions, as compared to 
3 per cent of the normal group. How- 
ever, positive results are also found 
in a large pereentage of patients with 
other conditions, ineluding liver dis- 
ease, neoplasm, and pregnaney in the 
last trimester.’ 

Akerfeldt’s work was based on find- 
ings in Germany in 1941 that serum 
copper levels were elevated in schizo- 
phrenia,* and also on the isolation by 
Holmberg and Laurell® ™ in 1948 of 
the serum known 
ceruloplasmin. This substance, which 
is found in the alpha globulin: frae- 
all of the 


a substance in as 


tion, contains most if not 
serum copper. 
Paraphenylene diamine is known to 
be a substrate for ceruloplasmin, which 
is believed to oxidize the amine enzy- 
matically to a red-colored compound. 
The calor reaction, however, is depend- 
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ent not only on the oxidation of para- 
phenylene diamine by ceruloplasmin, 
but also on its inhibition by various re- 
ducing substances found in the serum. 
Some of these have been identified as 
ascorbie acid and certain sulfhydryl 
compounds." 

The curve obtained in the test is 
the net result of various substances act- 
ing in concert (Fig. 1). The lag period 
before the initial rise is believed to be 
due to the influence of ascorbie acid 
and inereases in length as the aseorbie 
acid concentration increases. The max- 
imum slope of the curve apparently 
represents the maximum oxidizing ef- 
fect of ceruloplasmin, whereas the bend 
of the curve from the linear is thought 
to represent the effeets of sulfhydryl 
compounds. 
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1.—Typical curves obtained from the 
of N,N-dimethyl paraphenylene 
normal and schizophrenic serum. 


Fig. 
oxidation 
diamine by 

Akerfeldt found that the lag period 
in the schizophrenic group is shorter 
(low ascorbic acid level), that the 
maximum slope is greater (high ce- 
ruloplasmin level), and that the bend- 
ing of the curve away from the linear 
is more marked (high level of sulfhy- 
dry] substances). 
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Low ascorbic acid levels have also 
previously been reported in schizo- 
phrenia.'"* Here, however, the possi- 
bility of nutritional differences must 
be eliminated. In an attempt to con- 
trol this factor, patients and normal 
controls were given fixed quantities 
of ascorbic acid for six days, with the 
finding that aseorbie acid did not dif- 
fuse out of the serum as rapidly in 
schizophrenies as in normal persons." 

It has also been demonstrated that 
feeding large quantities of ascorbic 
acid to schizophrenic patients increases 
the length of the lag period and 
changes the results of the parapheny- 
lene diamine test toward normal, but 
without evidencing any therapeutic 
effects on the patients." 

Ceruloplasmin, which is believed to 
be the oxidative enzyme functioning 
in the Akerfeldt reaction, is also active 
against other substrates. Among these 
is epinephrine. Although there is no 
evidence that such an action occurs in 
vivo, significant statistical differences 
in the oxidation rate of epinephrine in 
vitro in schizophrenic serum have been 
reported." 

In the course of extracting cerulo- 
serum, 
sub- 


plasmin from schizophrenic 
Heath" at Tulane prepared a 
stance called taraxein which he reports 
causes schizophrenic-like symptoms in 
normal volunteers. A similar prepa- 
ration from the serum of normal in- 
dividuals did not cause these symp- 
toms. Confirmatory evidence of these 
findings from other laboratories have 
not yet been reported. 

Other abnormalities in schizophrenic 
serum and urine have been reported 
by a number of different investiga- 
tors."°-*" One recent study indicates 
that glyoxylie acid is present in the 
urine of the majority of schizophrenics 
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tested, whereas it is absent in the ma- 
jority of the nonschizophrenie group 
which ineluded other psychiatrie pa- 
tients and normal controls.** The best- 
controlled of these studies appears to 
be one by MeGeer and associates,** 
who found abnormal spots by ehroma- 
tography in schizophrenie urine. They 
also found that these abnormalities 
could be corrected by withholding 
tyrosine and phenylalanine from the 
diet. 

In all of these reported studies there 
has been overlapping in results be- 
tween the schizophrenic group and the 
normal or nonschizophrenie group. 
To qualify as a test, a high degree of 
specificity is desirable. Furthermore, 
none of these studies have yet been 
adequately controlled from the die- 
tary and other standpoints.** The 
Akerfeldt procedure, for instance, can 
be profoundly influenced by ascorbic 
acid intake and perhaps by other un- 
known factors related to hos- 
pitalization than to sehizophrenia. 

While the report of a psychotogenic 
factor in schizophrenic serum has been 
considered here because of its rela- 
tion to ceruloplasmin, the nature of 
this substance does not make it possi- 
ble to use it as a test. Perhaps each 
of these findings is much more import- 
ant as a lead in the search for meta- 
bolic conecomitants of mental illness. 
We can say that at the present time 
there is no laboratory test for sehizo- 
phrenia, although many of the studies 
reported could well be the first step 
in the development of one. 


more 


SEROTONIN IN MENTAL ILLNESS 


Although serotonin has been known 
as a potent constrictor of smooth mus- 
cle for some time,?* only within the 
past few vears has it become associated 
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with mental functioning. Two nearly 


concurrent findings stimulated the 


study of its possible relationship to 


diseovered 
that serotonin’s action 
could be antagonized by a minute 
quantity of the hallueinogen lysergic 
acid (LSD). Second, serotonin was 
found to be a normal constituent of 
brain tissue,** particularly in the hy- 
pothalamie region and the area pos- 
trema.** 

Sinee it had been known that LSD, 
in quantities as low as 1 meg. per kilo- 
gram, could induce psychotie behavior 


First, it was 


constrictive 


psychoses. 


in some ways similar to that of schizo- 
phrenia,*” *’ it was logieal to speeu- 
late that the psyehotogenie action of 
this hallucinogen might be the result 
of its inhibitory action on serotonin. 
If it could be demonstrated that all 
substances the effects 
of serotonin also produce psychotic 
this would that 
serotonin mediated some psychotie re- 
actions.*' While found that 
some antiserotonin substances did, in 
fact, act similarly to LSD, a elose rela- 
substanee, brom-LSD, 
proved to be one of the exeeptions.** 
Although it was a more potent antag- 
onist of serotonin than LSD, it did not 
Clearly, 


which counter 


symptoms, suggest 


it was 


tive of this 


produee psychotic symptoms. 
then, it was necessary to investigate 
the serotonin in the brain. 

Such a study was initiated by Wool- 
lev at the Rockefeller Institute with 
the cooperation of Drs. Murray and 
Benitez of Columbia University.” 
Through the use of time-lapse films, 
they showed that serotonin has a con- 
tractile effect not only on certain 
smooth muscle, but also on the oligo- 
dendroglial cells of the central nervous 
system. Woolley suggests that these 
contractions, though admittedly slow 


and occurring somewhere in the range 
of one every five minutes, produce a 
kind of stirring action which may be 
important for brain cireulation. How- 
ever, when LSD was tested on sero- 
tonin-indueed contractions of oligoden- 
droglia, its effects were found to be 
less straightforward than those on 
smooth musele. 

The question that now arises is why 
serotonin has not been studied through 
direct injection in human subjects. 
The difficulty with this approach is 
that serotonin does not penetrate the 
blood-brain barrier in any appreciable 
quantity,*' and that large doses pro- 
duce marked effects on the cardiovas- 
eular system.** 

Other ways, however, have been 
utilized to determine the effects of 
serotonin in inereased concentrations. 
One method is based on the finding 
that 5-hydroxytryptophan, a_ precur- 
sor of serotonin, when fed to rabbits 
or dogs passes the blood-brain barrier 
and increases the level of free serotonin 
in the brain.** This inerease is re- 
ported to produce an LSD-like effect 
in rabbits.** 

Another method makes use of the 
knowledge that serotonin is metabo- 
lized by the enzyme, monoamine oxi- 
dase.“ Sinee iproniazid is known to 
be an inhibitor of monoamine oxidase,** 
administration of this drug is thought 
to inerease the level of brain serotonin 
by inhibiting its destruction. <A elini- 
eal application of this principle has 
been made by Kline** with good re- 
sults in a series of chronically de- 
pressed patients who were given ipro- 
niazid over a period of several months. 
In this instanee, the presumably high 
levels of serotonin were therapeutic. 

An interesting explanation has been 
proposed which relates the effect of 
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the tranquilizer, reserpine, to its action 
on brain serotonin.*® Serotonin is be- 
lieved to oceur mainly in the bound 
form in the brain, and reserpine ap- 
pears to act by liberating it. The re- 
sult is a depletion of the store of bound 
serotonin and a temporary increase in 
free serotonin. However, since free 
serotonin is readily metabolized by 
monoamine oxidase, the ultimate effect 
of reserpine is a decrease of both the 
bound and the free forms, thus deplet- 
ing the total content of brain serotonin. 
Reserpine is thought to act by impair- 
ing the binding sites for free serotonin, 
which is apparently the pharmacolog- 
ically active form,** thereby causing a 
persistent low concentration. It is this 
persistent low level of free serotonin 
that is believed to be responsible for 
the effects of reserpine. It is _per- 
haps of more than passing interest that 
an oceasional side effect of reserpine 
action is the production of depression." 


At present there is no clear evidence 
for assigning to serotonin a role in the 
normal or abnormal functioning of the 


brain. However, some intriguing pos- 
sibilities are suggested by the large 
concentration of serotonin in the hypo- 
thalamus of both animals and human 
beings, and by the response of brain 
serotonin to reserpine ingestion. The 
relationship of serotonin to the action 
of hallucinogens such as lysergie acid 
is as yet unclear. 

One interpretation of the work on 
this substance suggests that a low level 
of brain serotonin might be related to 
depression or tranquilization. From 
this point of view, an excessively high 
level of serotonin produces an effect 
similar to that created by hallucino- 
gens such as LSD. However, a con- 
trary view is that low levels of sero- 
tonin produce psychotic symptoms and 
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high levels have a therapeutic effect. 
Further work is necessary to clarify 
this point. 


EPINEPHRINE AND NOREPINEPHRINE 


Epinephrine has long been familiar 
to every physician. It may be surpris- 
ing, therefore, that its metabolism and 
detoxification remain at present poorly 
understood, though a number of pos- 
sible pathways have been suggested for 
its rapid destruction. Its function in 
the central nervous system is obscure 
and it is not clear whether any of the 
epinephrine secreted by the adrenal 
medulla passes the blood-brain barrier. 
However, because of the observation 
that epinephrine is seereted as a result 
of various stresses,** persistent efforts 
have been made to relate this sub- 
stance to mental illness. Attempts to 
measure blood levels of epinephrine in 
psychiatrie patients*® are not conelu- 
sive, primarily because of technical 
problems involved in measuring epi- 
nephrine which is normally present in 
only minute quantities. 

It is now believed that norepineph- 
rine is the major secretion of the rest- 
ing adrenal medulla.**** Norepineph- 
rine secretion is apparently increased 
in aggressive reactions, while epineph- 
rine secretion is increased in anxious 
withdrawal. Studies on psychotie pa- 
tients suggest that these patients main- 
tain either one or the other of these 
reactions and, in contrast to normals, 
are unable to return to their resting 
level of function after stress.“ 

Inasmuch as the metabolic pathways 
for the destruction of epinephrine are 
not clear, this has led to a great deal 
of speculation that abnormal products 
of epinephrine degradation might be 
responsible for the symptoms of sehizo- 
phrenia.** 
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Adrenochrome, a pink substance re- 
sulting from the partial oxidation of 
epinephrine in vitro, was discovered in 
1948.*" possibility 
that epinephrine oxidation might also 
take place in Hoffer and his 
group” in Canada prepared adreno- 


Considering the 
Vivo, 


chrome and injected it in a series of 
subjects, reportedly producing hallu- 
cinations and other psychotic mani- 
festations. Unfortunately, however, 
these investigators were unable to re- 
peat their work, and others have not 
their findings." Further 
to the speculation that 
product of 


verified 
studies led 
adrenolutin, another 
Adrenalin oxidation, might be respon- 
sible for psychotic symptoms, rather 
The difficulty 
neither of 
found in 
vivo, nor is there any real evidence 
that they play any role in the proedue- 
tion of schizophrenia. 

It is of interest, nevertheless, that 


adrenochrome.*? 
to date, is that 
these substances have been 


than 
however, 


norepinephrine has been found in the 
brain in large concentrations in the 
hypothalamus,** the same region where 
coneentrations of serotonin are high. 
Recent studies demonstrate that reser- 
pine decreases the concentration of 
brain norepinephrine in the same man- 
ner as it does brain serotonin.”* It is 
possible, therefore, that norepinephrine 
may also play a part in the therapeutic 
effeets of reserpine in sehizophrenia. 
At present, however, only cireum- 
stantial evidence exists to relate dis- 
turbaneces in the svmpathetie nervous 
system, or in the 
adrenal medulla, to schizophrenia or 


function of the 


other forms of mental illness. 


CONCLUSIONS 


The results emerging from interest 


in biological research on schizophrenia 


are in an early and tentative state. It 
is well to bear in mind when evaluat- 
ing reports of metabolic abnormalities 
in mental illness that seeming differ- 
ences between schizophrenic and other 
groups may be the result of incidental 
nutritional status 
These 


variables such as 


and state of ambulation. fae- 


tors assume a special importance in 
evaluating reports of different levels 


of various substances in serum and 


urine of schizophrenies. At this point, 
some pathways for research have been 
suggested. Conclusions as to the ul- 
timate significance of many of the find- 
ings discussed here must await further 
studies and controls. 

The faet that so 
work has been done on children with 


little bioechemieal 


schizophrenia is worthy of note. These 
patients might well provide opportu- 
nities to study metabolic defects at an 
early stage before compensatory mech- 
anisms become prominent. Similarly, 
while many studies have been made on 
the psychological characteristies of the 
families of schizophrenies, no work has 
been done on their biochemistry. Each 
of the areas discussed here provides 
opportunities for study with these two 
groups. 

I wish to express my appreciation to 
Mrs. Muriel Henderson for technical assist- 
ance in the preparation of this article. 
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Comments on Current Literature 


POLIOMYELITIS-LIKE ILLNESSES 


ITHIN recent years a number of 

‘*nolio-like illnesses’’ has been 
deseribed: distinct clinical entities 
with manifestations simulating in many 
respects those of poliomyelitis. One of 
these, so-called benign myalgie en- 
cephalomyelitis, or acute encephalomy- 
algia (Akureyri disease, Iceland dis- 
ease), has occurred in epidemie 
form: in Ieeland during the winter 
of 1948-1949, with long-term follow-up 
studies on some of these patients re- 
ported recently’; in the eastern United 
States in 1950*; in Australia in 1951°; 
in Lendon in the summer of 1955,‘ in- 
cluding an epidemic among the per- 
sonnel of the large Royal Free Hos- 
pital’; in Berlin among British mili- 
tary personnel in the autumn of 1955°; 
and other recorded epidemies. Two 
more recent outbreaks in the United 
States, one near Washington, D. C. 
(1953),’ and one in Florida (1956),° 
are described under the title, ‘‘Epi- 
demie Neuromyasthenia.’’ No viral 
agent has been isolated from throat 
swabs, fecal specimens, or blood; ag- 
glutination tests were essentially nega- 
tive, and antibody studies using well- 
reeognized viral agents were not re- 
vealing. However, in the ease of the 
Maryland investigation, bacteriologie 
studies ‘‘. . . by means of stool isola- 
tions and serum agglutinations dis- 
closed convineing evidence of acute in- 
fection of a high proportion of ill pa- 
tients with enteric bacteria of the 
Bethesda-Ballerup group of intermedi- 
ate paracolon organisms.’” 

That these organisms were merely 
coincidental ‘‘ fellow travelers’’ is con- 
sidered possible, or probable, by the 
authors, and that ‘‘the major disease 
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complex was caused by an unknown 
agent presumably originating from 
the same souree.””? The designation, 
epidemie neuromyasthenia, is suggested 
as the most appropriate and least con- 
fusing one; the results of further 
etiologic studies and justification for 
this designation will appear in a forth- 
coming summary article.® 

Most of these reports emphasize the 
difficulty on clinical grounds of dif- 
ferentiating such disease entities from 
poliomyelitis in children and young 
people, especially early in the course 
of the illness. Likewise, the diverse 
clinical manifestations associated with 
types of Coxsackie infection constitute 
a subject which has been under discus- 
sion for the past several years: pleu- 
rodynia, myalgia, herpangina, myo- 
carditis and encephalomyocarditis, es- 
pecially in young infants, and aseptic 
meningitis. In cases of encepha- 
lomyalgia and aseptic meningitis simu- 
lating nonparalytie poliomyelitis, Cox- 
sackie viruses of group B have been 
incriminated with the isolation of virus 
from stool specimens, cerebrospinal 
fluid, and in fatal eases of encepha- 
lomyoearditis in infants, from brain 
tissue, spinal cord, and the myocar- 
dium. In an epidemie of aseptic men- 
ingitis in Minnesota, occurring in the 
late summer and autumn of 1956, Cox- 
sackie B, was incriminated by antibody 
studies and by the isolation of virus 
from stool specimens of 61 acutely ill 
patients. A laboratory, clinical, and 
epidemiologic study of this outbreak 
was reported recently by Syverton and 
his associates.” On the other hand, 
group A Coxsackie viruses with few 
exceptions'' have been thought to be 
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associated with minor illnesses or sub- 
clinical infeetions. Within the past 
year, however, investigators at the Na- 
tional Institute of Health have em- 
phasized the role of the Coxsackie A 
viruses in the etiology of aseptie men- 
ingitis. In a_ series of controlled 
studies Coxsackie viruses A, and A; 


were obtained five times more fre- 
quently from stool specimens of pa- 
tients with aseptie meningitis than 


would be expected as a fortuitous find- 
ing in comparison with the occurrence 
of Coxsackie A viruses in the feeal 
specimens of normal healthy children 
being collected routinely in the area 
at the time that the clinical illnesses 
oceurred.'® Likewise, studies carried 
out in Sweden and in Australia have 
emphasized the importance of Cox- 
sackie group A viruses (A;) as possible 
etiologic agents in aseptic meningitis 
and nonparalytie poliomyelitis." 

Of special interest with reference to 
the problem of differentiating these 
polio-like illnesses from poliomyelitis 
is a report by Habel and Loomis" of 
the National Institute of Health which 
appeared in the Proceedings of the So- 
ctety for Experimental Biology and 
Medicine for July, 1957: ‘* Coxsackie 
A, Virus and the Russian ‘Poliovirus 
Type 4.’ In 1952 a group of Rus- 
sian investigators at the Poliomyelitis 
Research Institute in Moseow isolated 
three strains of virus from feeal speci- 
mens obtained from children during 
the acute phase of a clinical illness 
which seemed to have the elassie char- 
acteristics of paralytic poliomyelitis. 
These strains of virus, which were iso- 
lated by the inoculation of monkeys, 
were not neutralized, however, by an- 
tisera against types 1, 2, or 3 polio- 
viruses, and no cross immunity could 
be demonstrated between the newly 
isolated strains and the three well- 
known types of poliovirus. An ae- 
count of these unidentified strains of 
virus, together with a deseription of 
the elinieal findings, was published by 
the Russian workers in 1956 in Voprosy 
Virusologii (Moskova) and appeared 
in English translation in Problems of 
Virology.” In February, 1956, one 
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of the strains, AB IV, was forwarded 
to Habel and Loomis at Bethesda. This 
strain AB IV, forwarded from Mos- 
cow to the National Institute of Health 
Laboratories by Dr. M. P. Chumakov 
and Dr. M. K. Voroshilova, had been 
isolated by the inoculation of monkeys 
with a suspension prepared from the 
pooled feeal specimens of two patients 
with clinical manifestations similar to 
those associated with poliomyelitis. In 
both patients the illness subsequently 
proved to be fatal. Following intra- 
museular or intracerebral inoculation 
the virus produced paralysis in mon- 
keys and histopathologie changes con- 
sidered typical of poliomyelitis. Pa- 
‘alvsis and death followed inoculation 
of the suspension into suckling mice, 
and into suckling and adult cotton 
rats. The strain was reported to be 
eytopathogenie for human fibroblasts 
in tissue culture, but with low titer and 
long ineubation period in tissue eul- 
ture. 

The Russian strain AB IV was re- 
ceived in this country in the form of 
glyeerinated brains of the twenty- 
fourth suckling cotton-rat passage; no 
type-specific antiserum to the strain 
was available at that time. The report 
by Habel and Loomis" presents in de- 
tail studies conducted with the AB IV 
strain of the Russian virus showing it 
to be identical with strains of Cox- 
sackie A; virus isolated previously by 
the authors from children with asep- 
tie meningitis. These Coxsackie <A, 
strains, like the AB IV virus of Chum- 
akov and Voroshilova, ‘‘are capable 
of producing in the central nervous 
system of some monkeys lesions which 
are indistinguishable from those caused 
by polioviruses.’’'* The Russian strain 
was neutralized completely by the 
standard A; Coxsackie antiserum pre- 
pared previously in connection with 
experimental studies in animals, and 
also by normal human gamma globulin 
prepared in the United States. At a 
later date the Russian virologists for- 
warded a sample of AB IV antiserum 
from a monkey rendered immune by 
inoculation with the strain. This AB 
IV antiserum was effective both in 
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suckling mice and in tissue culture 
against the Coxsackie A, strains which 
had been maintained since their isola- 
tion by Habel and Loomis. Tissue eul- 
ture preparations inoculated with the 
Russian AB IV strain (original cotton- 
rat brain material) included HeLa 
cells, human skin epithelium, human 
fibroblasts and amnion eells, and mon- 
key kidney epithelial cells. No ey- 
topathogenie effect was detected except 
in monkey kidney epithelial cells, 
where, after an interval of from eight 
to ten days, a few seattered individual 
cells appeared to be round and refrac- 
tile. While this slight degenerative 
effect was not progressive and did not 
extend over the cell sheet, it was defi- 
nite and consistent, and was specific 
in that it seemed to be prevented en- 
tirely by AB IV and by Coxsackie A; 
antiserum. These results are similar 
to those obtained when cultivation of 
the Coxsackie A, viruses is attempted 
in tissue culture. 

In view of the fact that the original 
isolation by the Russian investigators 
had been made from feeal specimens 
of patients acutely ill with clinical 
manifestations indistinguishable from 
those of poliomyelitis, and that typical 
polio lesions followed the inoculation 
of this material into monkeys, careful 
neutralization studies were necessary 
to rule out possible admixture of Cox- 
sackie A, virus with poliovirus, or with 
some other neurotropie agent. These 
studies did not disclose the presence 
of other agents, and, in every test in- 
stance, the AB IV strain of virus was 
neutralized completely by standard 
Coxsackie A, antiserum, and never by 
antiserum against types 1, 2, or 3 
polioviruses. The Russian workers had 
classified the strain AB IV as a possi- 
ble ‘‘type 4 poliovirus’’ on the basis 
of the elinieal paralysis observed in 
acutely ill children, because the strain 
was not neutralized by standard polio- 
virus antiserum to types 1, 2, or 3, and 
because the virus produced paralysis 
in monkeys with lesions in the central 
nervous system considered compatible 
with poliomyelitis in these animals. 
Habel and Loomis were able to con- 
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firm this pathologie picture in the 
central nervous system of infeeted 
monkeys. Certain of the inoculated 
monkeys showed changes in the cen- 
tral nervous system which were indis- 
tinguishable from those produced by 
the polioviruses, both in quality and in 
distribution. However, in some of the 
monkeys inoculated **. the lesions 
were distributed in... a manner that 
permitted differentiation ie 
sions were observed in areas of the 
central nervous system rarely involved 
in infection with polioviruses: cau- 
date nucleus, putamen, or both, and 
definite but minimal involvement of 
the hippocampal and the occipital cor- 
tex. ‘‘The equal degree of involve- 
ment of the motor (precentral) and 
of the anterior parietal (posteentral) 
cortex also was helpful in the differ- 
entiation.’""* Thus the pathogenesis 
of the AB IV and the Coxsackie A, 
viruses in the central nervous system 
appears to be essentially similar. No 
inclusion bodies could be demonstrated. 

At the request of the authors, dilu- 


tion passage viruses, both suckling 
mouse and tissue culture passages, 


were tested by Dr. Albert Sabin for 
monkey pathogenicity by intraspinal 
inoculation. Dr. Sabin reported *‘. .. 
that although no definite clinical pa- 
‘alysis developed in these animals, they 
showed poliomyelitis-like lesions with 
a distribution different from poliovirus 
infection.’*'' While these investiga- 
tions were in progress, the ‘‘type 4 
poliovirus’’ isolated by the Russian 
workers was being studied also by Dr. 
Torsten Johnsson at the State Bae- 
teriological Laboratory at Stockholm, 
who likewise identified the strain as a 
(‘oxsackie A; virus. 

In a well-rounded discussion sum- 
mary the authors state that the Cox- 
sackie A, strains of virus are prevalent 
in the United States, and that the Rus- 
sian investigators did not have specific 
Coxsackie virus typing serum available 
at the time that the AB IV strain was 
identified as a possible ‘‘type 4 polio- 
virus.”” The authors go on to say, 
‘*The findings of the Russian virolo- 
gists, confirmed here, add one more 
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facet to the broad spectrum repre- 
sented by the Coxsackie, poliomyelitis, 
and certain Echo viruses where the 
properties of one group blend some- 
times rather extensively with those of 
the others, and all seem capable of 
causing related and sometimes identical 
clinical and histological manifestations 
in experimental animals and man. 
Certainly our present knowledge of 
these relationships should emphasize 
the necessity of search for these other 
viruses in paralytie eases where the 
specifie etiology of poliovirus cannot 
be established.’’ ‘*. . . Furthermore, 
the results reported here make it de- 
sirable that more extensive studies than 
those thus far reported be carried out 
with Coxsackie viruses in monkeys and 
chimpanzees to determine whether 
these characteristies may be found in 
types other than A,.’’™ 

Russet. J. BLATTNER 
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(In the December issue we published a 
letter from Dr, Frank L. Tabrah, complain- 
ing of the rewards of pediatric practice. To 
this was appended a short statement by Dr. 
Lee Forrest Hill concerning the American 
Board of Pediatries which was referred to in 
his letter. Under the Editor’s Column we re- 
printed an editorial on pediatric rewards by 
Dr. A. H. Parmelee, Sr. Wishing to obtain 
the viewpoint of some of the younger pedi- 
atricians who are so vitally concerned, we 


Correspondence 


asked Dr. W. G. Crook of Jackson, Tennessee, 
if he would comment on the discussion. Dr. 
Crook was selected because he graduated in 
1942 and practices pediatrics in a small city 
Dr. Crook’s 
comments, in which his two associates, Dr. 
Ww. W. and Dr. 8. 
join, are so interesting that 


without a large medical center. 
Harrison E. Crawford, 
we publish it 
more in the form of a paper than the usual 
correspondence.— Ed. ) 





PEDIATRIC PRACTICE 


CAN BE REWARDING 


W. G. Crook, M.D., W. W. Harrison, M.D., anp S. E. Crawrorp, M.D. 
JACKSON, TENN. 


EDIATRIC practice can be re- 
warding. As associates in a three- 
man group engaged in the general 
practice of pediatrics in Jackson, Ten- 
nessee (population 35,000), we find 
our practice extremely stimulating, 
satisfying, and rewarding. During the 
“pioneer” days of solo practice, one 
of us (W. G. C.) experienced a great 
many of the same frustrations detailed 
by Dr. Tabrah' in his recent letter to 
the Editor of the JouRNAL or Pep1at- 
RICS. 
We are writing to discuss the letter 
of Dr. Tabrah as well as that of Dr. 
Hill,? and the editorial of Dr. Parme- 


lee.* We wish to tell why, in our 
opinion, pediatric practice so fre- 
quently is frustrating to the well- 


Finally, 


trained pediatrician today. 
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we will present our suggestions, de- 
tailing the steps which we think should 
be taken to better prepare the resident 
entering practice for the problems he 
will face. 

Before discussing pediatries and the 
pediatric practitioner, it is in order to 
review certain definitions and 
concepts. Putting it in very simple 
terms, pediatries might be defined as 
that branch of medicine which deals 
with children. Why separate it from 
internal medicine? This separation is 
done for many reasons. Perhaps the 
most important of these is the fact that 
children grow and develop. The phy- 
sician who treats children must have a 
fundamental knowledge of growth and 
development so he can recognize and 
adequately treat the diseases peculiar 


basic 
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to childhood. Furthermore, he needs 
this fundamental knowledge to compe- 
tently fulfill his responsibility in guid- 
ing and supervising the child’s journey 
from birth to maturity. 

What does the practice of pediatrics 
include? It ineludes a multitude of 
things. The care of premature and 
newborn infants, supervision of their 
feeding and immunizations, and the 
recognition and correction of any devi- 
ations from normal, are a part of the 
pediatrician’s responsibility. He must 
be able to treat infectious diseases, 
metabolie diseases, collagen diseases, 
congenital diseases and malformations, 
and many others. The pediatrician 
must assume his responsibilities in pre- 
ventive mental health measures, aller- 
gy prevention and treatment, and acci- 
dent prevention. 

The dramatie achievements in the 
field of pediatrics in the past fifty 


vears are familiar to all of us. Davi- 


son, several years ago, used the term 
“the pediatrie shift” to describe the 
changing type of patient who is being 
seen in the children’s hospitals and 


outpatient clinies of this country. 
More recently, Fischer® describes some 
of the challenges facing pediatricians 
today. These inelude accidents, adop- 
tion, school health, handicapped chil- 
dren, and juvenile delinquency. To 
this group, we think allergy also should 
be added. 

In his letter and diseussion of the 
progress of pediatries, Dr. Tabrah' 
seemingly felt that pediatricians have 
worked themselves out of a job. In- 
stead, as noted above, the pediatrician 
has even more challenging problems 
with which he must cope. The pedia- 
trician of today, then, must be a new 
kind of specialist. Rather than learn- 
ing “more and more about less and 
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less,” he must learn “more and more 
about more and more.” 

As is so beautifully presented in the 
book, Health Supervision In Young 
Children,® the pediatrician of today 
must recognize and assume his re- 
sponsibilities for the care of the total 
child as a part of the family group. 
The pediatric specialist, whether he is 
engaged in teaching, research, or prac- 
tice, must recognize and acknowledge 
the maxim that “anything of concern 
to the parent is of concern to the 
physician.” 

We are in agreement with Dr. 
Tabrah that the achievements of pedi- 
atries eliminate the need for large 
numbers of pediatric internists to treat 
certain disease processes. However, 
pediatries is infinitely more than the 
treatment of disease. It is a medical 
specialty demanding qualities, skills, 
and attributes of the highest type in 
crder to achieve the goals of “construe- 
tive medicine.” 

We agree with Dr. Tabrah when he 
states that something is wrong with 
today’s system of postgraduate train- 
ing in that it “annually turns out 
scores of well-trained pediatricians who 
think their fascinating work in the 
teaching hospitals and clinies is a guar- 
antee of an interesting and stimulating 
office practice.” The need for a shift 
in emphasis in residency training was 
recognized and indicated recently by 
Dr. Arild Hansen’ of the University 
of Texas. He stated, “It is the desire 
of every medical center interested in 
disorders of childhood to improve their 
resideney training program. Although 
differences exist regarding the ultimate 
objectives at various centers, it is gen- 
erally admitted that the main purpose 
is to train specialized practitioners of 
medicine for the childhood age group.” 
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In this article, Hansen reported the 
results of questionnaires sent to all of 
the 220 members of the Texas Pediatric 
Society in regard to their own ade- 
quacy from past training and experi- 
ence in the practice of pediatrics. 
About half of the group felt there 
should have been more emphasis in 
their training in allergy and psychi- 
atric aspects of behavior problems. 
None of the group felt that “he should 
have had more training in such cate- 
gories as Water and Electrolyte Dis- 
turbanees, Metabolic Disorders, Con- 
tagious Diseases, Parasitology, Hema- 
tology, and typically Pediatrie Diag- 
nostic Problems.” 

The above report by Hansen answers 
very clearly certain of the problems 
posed by Dr. Tobrah.’ It also explains 
why approximately one-third of the 
pediatricians in practice today are dis- 
satisfied or unhappy with their prac- 
tice.* It would seem, although the 
medical centers acknowledge that their 
main purpose is to train practitioners, 
that the “pediatric shift” with its new 
demands on the practitioners of pedi- 
atries has created a considerable lag 
in so far as pediatric education is 
concerned. 

In our opinion, the rapidly changing 
field of pediatrics is such that the 
medical centers have been too preoccu- 
pied with research work and with 
training residents for academic pedi- 
atrics. Do not misunderstand us, how- 
ever. These aims of pediatric educa- 
tion are extremely important and very 
essential. At the same time, they 
should not be allowed to so overshadow 
the training of practitioners that the 
practitioner himself feels so __ ill 
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equipped to handle the jobs thrust 
upon him that he quits in despair. 

We very much disagree with Dr. 
Tabrah in his statements which indi- 
eate that the problems of pediatric 
practice are not important. We do 
not agree that there are “endless dis- 
cussions with endless mothers of prob- 
lems that are self-righting anyhow.” 
In his paragraphs where he tries to 
analyze the question in regard to 
“What is wrong?” he asks whether it 
is the individual or the specialty. We 
suspect, as he says, that in his case it 
is both. We agree with him and with 
Dr. Parmelee® that the pediatrician 
must have certain inherent character- 
isties of personality in order to enjoy 
pediatrie practice. As outlined by Dr. 
Parmelee, these include “gentleness, 
friendliness, thoughtfulness, trustful- 
ness, respectfulness, and a sense of 
humor.” The pediatrician, perhaps 
foremost of all, must like people. He 
must have something of the missionary 
or evangelistic spirit in order to work 
on and deal with many of the dis- 
couraging problems of parent-child re- 
lationships which, at times, seem al- 
most insoluble. Again quoting Dr. 
Parmelee,* he must have “the poise of 
a sound philosophy permeated by op- 
timism.” 

We feel that part of Dr. Tabrah’s 
disillusionment and frustration is due 
to the fact that either because of in- 
herent personal factors or to the cir- 
cumstances of his training, he somehow 
arrived at a point of view which leads 
him to feel that most office practice is 
concerned with “trivia” and might well 
be handled by a person other than 
physicians. Every pediatrician in 
practice who is to be satisfied must 
have something of the feeling ex- 
pressed by Solnit and Senn*® who 
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stated, “Every patient is an interesting 


person. It ean be as satisfying and 
important to eare for a six weeks old 
infant who is well or a child who is 
going to camp as one who suffers from 
a rare disease.” Washburn® expressed 
a somewhat similar thought stating, 
“The diagnosis of a disease becomes no 
longer an end in itself but rather a 
means toward the real goal of helping 
this particular child to get well and 
to remain in happy and healthy ad- 
justment in the future.” 

In attempting to analyze further Dr. 
Tabrah’s frustrations and disillusion- 
ment, as well as that of many other 
unhappy pediatric practitioners with 
whom we have discussed this subject, 
there are other pertinent observations. 
It is well known that we all achieve 
satisfaction from doing a job well. We 
derive pride and gratification in using 
our talents and skills either inherent 
acquired. We dislike things about 
which we know little. These are nor- 
mal reactions of the human personality. 
Applying these maxims or premises to 
the situations faced by the pediatric 
resident entering practice, it is not dif- 
ficult to see why as many as one-third 
of those trained in the customary man- 
ner are unhappy in practice. As is 
pointed out by Dr. Tabrah,’ too often 
the practicing pediatrician is unable to 
use the bulk of his training unless he 
is associated with a teaching hospital 
or in some consultant position. On 
top of this, he is faced with a multitude 
of problems presented by a multitude 
of mothers, both in person and on the 
telephone, that he is not equipped to 
solve or handle to his or to the mothers’ 
satisfaction. 

In our opinion, the reasons why a 
practicing pediatrician may be frus- 
trated and unhappy are rather easy to 
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see. The more difficult problem lies 
in regard to what can and should be 
done to remedy this situation in the 
residents entering practice in the years 
to come. The conferences 
sponsored by the Committee on Medi- 
cal Edueation of The American Aecad- 
emy of Pediatries have been discussing 
and exchanging ideas to help in the 
solution of this problem during the 
past five or six years. Progress has 
been and is being made. Even so, it 
is our feeling that more definitive steps 


regional 


are in order, 


SUGGESTED SOLUTIONS TO THE PROBLEM 


The nature of the problems involved 
in training a physician for pediatric 
practice are such that simple answers 
are not to be found. We agree with 
Dr. Powers’® that “the emphasis (of 
a pediatric training program) is not 
on content so much as on quality.” Dr. 
Powers further stresses the importance 
of “organized, focused experience un- 
der inspiring guidance in several as- 
pects of one discipline, high standards, 
sharp critiques and the ability to aecu- 
rately and intelligently appraise, re- 
late, and apply data in the humane 
practice of medicine. ...” “Physicians 
so trained and conditioned are pre- 
pared to meet the exigencies of future 
responsibilities in much wider fields of 
medicine.” 

We would not, for one instant, wish 
to sacrifice the type of training of 
which Dr. Powers speaks. We would 
not desire to “dilute” the training 
given to us during our internship and 
residency years. Nothing should be 
taken away. More should be added. 
The question is how. Here are the sug- 
gestions of practicing pediatricians. 
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1. Promote practice in _ pediatric 
groups. We would discourage any 
resident from going into the solo prac- 
tice of pediatrics. This is especially 
true if the city or community does not 
have a teaching hospital with available 
interns and residents. For the indi- 
vidual in solo practice, the disappoint- 
ments and frustrations will far out- 
weigh the rewards and achievements. 
He may do much pioneer work but it 
will be long and hard and frequently 
unrewarding. The solo pediatrician 
has no kindred spirit with whom he 
ean share the thrill of a sharp diag- 
nosis. He has no “built-in consultant” 
to lean on when the diagnosis seems 
obseure. He has no one to hold him 
up and “cover” for him when he needs 
a day or a week off for a vacation or 
a medical meeting. Unless he has in- 
come other than that of his practice or 
unless he starts out with a sizable nest 
egg, he is unable to equip his office 
with the tools so essential for modern 
pediatric practice. These tools include 
a first-class laboratory staffed by 
trained personnel. He has become ac- 
customed to the facilities of an x-ray 
machine in his hospital training. By 
himself, it is difficult to afford one. 
The expense of office equipment of 
various kinds may be too great for his 
budget. 

The solo practitioner soon becomes 
so bogged down with the responsibili- 
ties of routine office practice that even 
when the severely ill child or the one 
with a diagnostic problem comes in, he 
has insufficient time to spend with the 
child and so may end up referring 
him back to the medical center for 
treatment or diagnosis. (This hap- 
pened frequently to one of us [W. G. 
C.] during his year of solo practice.) 
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2. We would show more concern for 
medical economics. The conscientious 
pediatrician knows that one does not 
enter pediatrics for its financial re- 
wards. Nevertheless, this not 
mean that the practicing pediatrician 
ean ignore the economic or business 


does 


is com- 


side of medical practice. It 
pletely illogical for medical and pedi- 


atric edueators to absolutely ignore 
this aspect of training an individual 
for practice. If the business side of a 
pediatrician’s practice is not carefully 
planned and laid out, an adequate re- 
turn may not be forthcoming. With- 
out an adequate return, he cannot 
employ well-trained personnel. He 
cannot purchase needed equipment. In 
short, he cannot distribute to his medi- 
eal consumers the type of medical 
skills and services of which he is 
capable. 

Admittedly, everything cannot be 
crammed into a two- or three-year 
resideney period of training. Our sug- 
gestions for achieving such training 
would be essentially as follows. Each 
resident, after the completion of his 
hospital training and before going in- 
to practice, should spend three, six, or 
twelve months’ time in a preceptorship 
type of arrangement with an estab- 
lished pediatric group. His remunera- 
tion during this preceptorship period 
should be liberal enough to make it 
attractive to him. During this period 
he could learn much that he needs to 
know in regard to the setup of an 
office, office forms and records, equip- 
ment, billing, ete. Needless to say, the 
groups receiving the graduating resi- 
dents should be as carefully selected as 
is a hospital for resideney training. 

Management counseling should be 
made use of in order to achieve the 
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best in modern techniques in office 
planning and setup. 

An interest in the economic side of 
pediatric practice should stimulate 
leaders in the field of pediatries to take 
a more active interest in obtaining ade- 
quate insurance coverage of illnesses 
peculiar to infants and children. 

3. Exchange of Personnel, Aca- 
demie pediatricians who are to have 
a part in training pediatricians for 
practice should spend some time in the 
general office practice of pediatrics. 
Just as the football coach who has 
played the game himself tends to make 
a better coach, the individual who has 
the responsibility for teaching will be 
far better qualified if he is familiar 
with the problems his students will be 
called upon to face. 

A suggested method of achieving 
greater familiarity with practice situ- 
ations would be by the exchange of 
academie pediatricians with practicing 
pediatricians. In such exchange situa- 
tions, the practicing pediatrician could 
be utilized for lectures, demonstrations, 
or diseussions during his stay at the 
medical center. At the same time, his 
practice would be covered and the 
medieal center pediatrician could be 
learning the problems of the practice. 
This would solve certain of the prob- 
lems of diluting the residency or in- 
ternship by bringing the practicing 
physician into the medical center. Too 
often, the pressures of time weigh so 
heavily on the attending part-time man 
who so generously helps in the outpa- 
tient department or on the wards in 
the medical teaching load, that he ean- 
not devote the time which he might 
otherwise like to spend. 

4. Improved techniques of communi- 
cation. Admittedly, as noted by Dr. 
Powers’® in deseribing Dr. William 
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Stewart Halsted, Professor of Surgery 
at the Johns Hopkins University, there 
are some “men who teach best by not 
teaching at all.” Admittedly, some few 
“greats” of medicine may be wonder- 
ful teachers even though, like Halsted, 
they are unable to verbalize well in a 
lecture. “His comments could not be 
heard on the front row of the clinic 
and he did not use lantern slides skill- 
fully.” At the same time, all teaching 
personnel could benefit from expert 
advice and consultation from individ- 
uals trained in the science of communi- 
eation. Dr. Samuel Johnson once said, 
“People have got a strange opinion 
that everything should be taught by 
lectures.” Charts properly prepared, 
filmstrips, slides, movies, and other 
visual aids should have maximum utili- 
zation in our medical teaching at all 
levels. 

Books, pamphlets, and other teach- 
ing aids which help the practicing 
pediatrician interpret to the parents 
the things which they want to or need 
to know also should receive increased 
emphasis. 

CONCLUSIONS 


Pediatrie practice can be rewarding. 
That is not to say that it automatically 
will be rewarding to the resident enter- 
ing practice today. However, as Dr. 
Hill? pointed out, there is a great gen- 
eral interest in pediatrics among grad- 
uating medical students at the present 
time. Many young men seem to be 
possessed of the “inherent individual 
qualities” spoken of by Dr. Parmelee* 
which go to make a good pediatrician. 
At the same time, having experienced 
many of the frustrations and disap- 
pointments of which Dr. Tabrah 
speaks, we feel that there is a definite 
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need for a change in the goals and in 
the perspective of pediatric education. 


We cannot agree with Dr. Tabrah’s 
conclusions that pediatricians, to be 
happy, “must find their place in large 
centers, mainly as consultants.” How- 
ever, we very much agree with him 
when he states that the pediatrician, to 
be happy, must find a place “where 
his knowledge is essential and his tal- 
ents are fully utilized.” 

The needs, the challenges, and the 
demands for skilled and highly trained 
pediatricians are greater today than 
ever before in every part of our coun- 
try. Pediatrie education can and must 
more adequately prepare the pedia- 
trician of today and tomorrow. 


. Hill, L. F.: J. Pepiatr. 51: 747, 1957. 
3. Parmelee, A. H.: J. Peptat. 51: 752 


. Davison, W. C.: 
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News and Notes 


The following were certified by the Ameri- 
can Board of Pediatrics, at the examination 
held in Chicago, October 11 to 13, 1957. 


Dr. Aurora Frances Alberti, 5516 Upping- 
ham St., Somerset-Chevy Chase 15, Md. 

Dr. John Louis Bacon, 326 W. Jefferson St., 
Rockford, Il. 

Dr. Mare Oliver Beem, 920 E. 59th St., Chi- 
eago, Ll. 

Dr. Joseph Bilder, Jr., 112 N. Burnett Ave., 
Denison, Tex. 

Dr. Robert Martin Blizzard, Children’s Hos- 
pital, Columbus, Ohio. 

Dr. Dan R. Bussey, Box 426, Pompano Beach, 
Fla. 

Dr. Robert Jordan Byrum, 1503 Brady, 
Davenport, Towa. 

Dr. Robert W. Cleveland, 2771 Faust Ave., 
Long Beach, Calif. 

Dr. Wyman C. C. Cole, Jr., 1063 Fisher 
Bldg., Detroit 2, Mich. 

Dr. Thomas J. Conway, 221 8. Sixth St., 
Terre Haute, Ind. 

Dr. David William Davis, 3345th USAF 
Hospital, Chanute AFB, Ill. 

Dr. Richard Wallace Deatrick, 1323 Franklin 
Blvd., Ann Arbor, Mich. 

Dr. Philip E. Dew, 130 S. Scott, Box 1911, 
Tueson, Ariz. 

Dr. Morton Joseph Doblin, 8938 Tamaroa 
Terrace, Skokie, Ul. 

Dr. Mary Dochios, 2535 W. 115th St., Chi- 
eago 43, Tl. 

Dr. Bernard Eisenberg, 180 Delamere Rd., 
Williamsville, N. Y. 

Dr. Donald J. Fernbach, Texas Children’s 
Hospital, Houston, Tex. 

Dr. John Paul Foxworthy, 2565 Albert Drive, 
S.E., East Grand Rapids, Mich. 

Dr. William S. Freeman, 1146 Grant St., 
Beloit, Wis. 

Dr. Carl A. Gagliardi, 581 Golfcrest Drive, 
Dearborn, Mich. 

Dr. William Joseph Gallen, Milwaukee Chil- 
dren’s Hospital, 721 N. 17th St., Mil 


waukee 3, Wis. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


William B. Gamble, Jr., 16 Windermere 
Blvd., Charleston, 8S. C. 

Marvin H. Goldberg, 13926 Hesby St., 
Sherman Oaks, Calif. 

Clayton Robbie Green, Tonka Building, 
Excelsior, Minn. 

Theresa Brey Haddy, 1108 N. Beverly 
Lane, Arlington Heights, Il. 

Arthur M. Harmuth, 405 Hoodridge 
Drive, Pittsburgh 34, Pa. 

Jack Kenneth Harris, 421 Kaelin Drive, 
Louisville, Ky. 

Stanley Hellerstein, 6636 Lydia St., Kan- 
sas City, Kan. 

Janice Greenberg Herz, 300 N. Lock- 
wood, Chicago, Tl. 

H. Mark Hildebrandt, 1130 Hill St., Ann 
Arbor, Mich. 

Adele D. Hofmann, 353 Johnson Ave., 
Englewood, N. J. 

Gerald Hall Holman, Johns Hopkins 
Hospital, Baltimore, Md. 

Leslie M. Holve, 1015 Gayley Ave., 
Los Angeles, Calif. 

Edwin C. Hubbard, 17 West St., Wal- 
pole, Mass. 

L. E. Keith, 1211 S. Independence Blvd., 
Chicago, Ill. 

Robert M. Kohlenbrener, 8216 N. Keat- 
ing Ave., Skokie, Il. 

Leon E. Kruger, 50 Grafton St., New- 
ton Centre, Mass. 

Elisabeth S. Lassers, 8446 8. Bennett St., 
Chicago, Il. 

James Howard Lavrich, 25100 Euclid 
Ave., Euclid, Ohio. 

Ira Leventer, 19497 Sorrento St., Detroit, 
Mich. 

Jerry Charles Levin, 6413 N. Hamilton 
Ave., Chicago, Tl. 

Ralph Henry Levin-Epstein, 32 Woodbine 
Lane, Holyoke, Mass. 

Etta C. Link, 600 Eleven Mile Road, 
Berkley, Mich. 

Asna Hirschmann-Lutwak, 4180 Marine 
Drive, Chicago, Tl. 
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. Samuel Mandel, 315 E. 54th St., New 
York, N. Y. 

. Gordon Manson, Dept. of Pediatrics, 
Henry Ford Hospital, Detroit, Mich. 

. Donald Cummins Mebane, 1838 Park- 
wood at Monroe, Toledo, Ohio. 

. Robert Saul Mendelsohn, 423 W. Belmont 
Ave., Chicago, Il. 

. Seymour Metrick, 4637 N. Monticello St., 
Chicago, Tl. 

. James Verner Miles, Jr., 722 6th Ave- 
nue, S.E., Jamestown, N. D. 

. Harry David Mosier, Jr., Dept. of Pe- 
diatries, U.C.L.A., Los Angeles 24, Calif. 
. Robert Schaaf Mosser, 3 Central Ave., 
Glen Burnie, Md. 

. William L. Nyhan, Jr., 1350 S. Highland 
Ave., Lombard, Ill, 

. Julian L. Pearlman, 114 Waltham St., 
Lexington, Mass. 

. Herman H. Pinkerton, Jr., Johnston 
Memorial Clinic, Abingdon, Va. 

. Robert Frederick Plotkin, 27 South 
Sproul Road, Broomall, Pa. 

. Alyda Rene Ratajik, 9500 S. 50th Ct., 
Oak Lawn, Il. 

. George B. Richardson, 3382 Henderson 
Road, Cleveland Heights, Ohio. 

. Wesley A. Roads, 407 Grant St., Fair- 
born, Ohio. 

. Richard K. Roos, 1557 24th St., Boulder, 
Colo. 

. Robert Frederick Schnabel, Cecile Apts., 
N. Main St., Crookston, Minn. 

. William Kuenneth Schubert, 3118 Lap- 
land Drive, Cincinnati, Ohio. 

. Carl Hartford Scott, 889 E. High St., 
Lexington, Ky. 

. Joseph Szandra, 2929 N. Central, Chi- 
eago, Ill. 

. Robert Everett Shapiro, 307 Scottholm 
Terrace, Syracuse, N. Y. 

. Daniel Wright Shea, 210 Bellin Bldg., 
Green Bay, Wis. 

. Earl S. Sherard, Jr., 1314 Mt. Vernon 
Ave., Columbus, Ohio. 

. Norman Joseph Sissman, Johns Hopkins 
Hospital, Cardiae Clinic—Harriet Lane 
Home, Baltimore, Md. 

. Lowell D. Smith, 851%4 W. Second St., 
Chillicothe, Ohio. 

. Allen Sosin, 23603 Farmington Road, 
Farmington, Mich. 

. Morris Starkman, 14624 E. 7 Mile Road, 
Detroit, Mich. 


Dr. Raymond N. Stephens, 480 Glessner Ave., 

Mansfield, Ohio. 
Joseph R. Stirlacci, 264 Sumner Ave., 
Springfield, Mass. 

. Mary Catherine Sullivan, 10421 Dor- 
chester Ave., Westchester, Il. 

. Charles Louis Swarts, 420 W. Evergreen, 
Chicago, Ill. 

. David I. Thompson, 111 8. College St., 
Carlisle, Pa. 

. Elisabeth Fried] Turnauer, 615 W. 183rd 
St., New York 33, N. Y. 

. Philip L. Wachtel, 222 W. Exchange St., 
Freeport, N. Y. 

. William B. Wadlington, Stanford Build- 
ing, Donelson, Tenn. 

. Maleolm Edward Waite, 3585 Ridge Road, 
West, Rochester, N. Y. 

. Kurt J. Wegner, 318 Fifth Ave., 
Youngstown, Ohio. 

. Herbert L. Weinberg, 125 E. Washington 
St., Suffolk, Va. 

. Frieda M. Weiner, 5550 Dorchester Ave., 
Chicago, Tl. 

. Stanley G. Werner, 30 8S. Island Ave., 
Aurora, Il. 

. Robert H. Wilkinson, The Children’s 
Center, 200 E. Bannock St., Boise, Idaho. 

. Paul Arthur Winokur, 34 Springfield 
Ave., Cranford, N. J. 

. Robert Wayne Winters, Memorial Hos- 
pital, Chapel Hill, N. C. 

. Governor Witt, 1076 North Ocean Blvd., 
Palm Beach, Fla. 

. Margaret Zolliker, 21327 Harper, St. 
Clair Shores, Mich. 


Special Foreign Certificates 


. Filiberto Herdocia Lacayo, Leén, Nicara 
gua, Central America. 

. Nizamettin Kilic, Roosevelt Hospital, 428 
W. 59th St., New York, N. Y. 

. Aree Valyasevi, 3737 Locust St., Phila- 
delphia, Pa. 


The American Board of Pediatrics has 
announced its schedule for oral examina- 
tions to be held in 1958. These are as fol- 
lows: 


Memphis, Tenn., March 21, 22, and 23, 
1958. 

Atlantic City, N. J., May, 3, 4, and 5, 
1958. 
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Cincinnati, 

1958. 
Chieago, LL, Oct. 24, 25, and 26, 1958. 
New York, N. Y., Dec. 5, 6, and 7, 1958. 
The following rules will govern selection 


Ohio, June 13, 14, and 15, 


of candidates: 


1. Candidates must have passed a written 
examination. 

2. Candidates will be called in the order 
in which their applications were received. 
Since only a predetermined number can be 
examined orally in a given year, those en- 
rolled’ for the written examination who are 
in excess of that number will be designated 
as “alternates.” They may be called to fill 
vacancies that develop or may not be called 
until 1959. 
3. Candidates not be 
advance of their eligibility date. 


ealled far in 
Therefore, 


will 


please do not choose a date more than one 


month prior to the same. 

4. Candidates should make a 
choice as the list for each session must be 
filled. “Alternates’ 
and second choice and, so far as possible, 
these be heeded. (Refusal of an ap- 
pointment will not prejudice subsequent call 
but eandidates are expected to accept an 
following 


second 


’ 


should also list a first 


will 


appointment within two 


passing of the written examination unless 


years 


an extension is granted by the Board, upon 
written request by the candidate.) 

5. All eandidates for oral 
in 1958 should make their choices now. 


examination 
Do 
not wait to learn the result of your written 
far as possible, 


examination. So vour 


choices will be heeded. 


Dr. Vietor C. Vaughan IIT has been ap 
pointed chairman, department of pediatrics, 
Medical College of Georgia, Augusta. Dr. 
Vaughan has served as assistant professor, 
Yale School of Medicine, 
recently as associate professor of pediatrics, 
School of 


University and 


Temple University Medicine, 


Philadelphia. 


At the annual meeting of the American 
Academy of Pediatrics held in Chicago, Oct. 
9, 1957, Dr. Stewart Clifford of Boston took 
over the presideney for 1957-1958, and Dr. 
James Overall of Nashville, Tenn., was 
elected President-Elect for 1958-1959. 


OF 


PEDIATRICS 


The Department of Pediatrics of the Uni- 
versity of Colorado School of Medicine 
announces a Postgraduate Course in Pedi- 
atrics Sept. 4-9, 1958, to be held at Estes 
Park, Colo. The first part, September 4-6, 
will be devoted to Clinical Research 
Advances in Pediatrics. The second part, 
September 8-9, will he Child 
Guidance Problems under the leadership of 
Dr. Sherman Little. The will be 
held at the Stanley Hotel in Estes Park, 
providing a pleasant and relaxed environ- 
ment with ample recreational and resort 
resources for the hours when meetings are 
not held. No formal meetings will be sched- 
uled for Saturday afternoon or Sunday so 
that this time may be used for rest, fishing, 
swimming, riding, golfing, hiking, and 
mountaineering. Wives and children are 
welcome and special entertainment will be 
provided for them. Information as to fees, 
hotel reservations, etc., obtained 
from the Office of Postgraduate Medical 
Education, University of Colorado Medical 
Center, 4200 East Ninth Ave., Denver 20, 
Colo. 


and 
devoted to 


course 


may be 


The twenty-sixth annual series of the 
Benjamin Knox Rachford Lectureships wil! 
take place in Cincinnati, Ohio, on Tuesday 
and Wednesday evenings, Feb. 11 and 12, 
1958, at 8:30 p.m. Dr. Robert A. Good, 
American Legion Memorial Heart Researel 
Professor of Pediatrics at the University of 
Minnesota, will deliver these lectures in the 
auditorium of the Children’s Hospital Clinic 
and Research Building. On February 11 Dr. 
Good will lecture on “Disturbances in 
Agammaglobulinemia and Antibody Synthe- 
sis,” and on February 12 the subject will 
be “Diffuse Renal Diseases in Childhood.” 


” 


A refresher course in pediatries will be 
eonducted at St. Christopher’s Hospital for 
Children, Philadelphia, by the Pediatrie De 
partment of Temple University School of 
Medicine on May 21 to 24, 1958. Each half 
day session will be devoted to a single phase 
of pediatric medicine. For information re- 
garding enrollment, registration fee, etc., 
write to Dr. John B. Bartram, St. Christo- 
pher’s Hospital for Children, 2600 North 
Lawrence St., Philadelphia 33, Pa. 
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A major residency fellowship program, 
designed to encourage more young physi- 
cians to specialize in pediatrics, has been 
established by Wyeth Laboratories. 

Under the program, 20 fellowships will 
be awarded annually to interns or those who 
have recently completed their internship. 
Each grant will cover the required two-year 
pediatric training program and will carry 
an annual stipend of $2,400. The cost of 
the first three years of the program will be 
$195,000. 

The names of the first group of recipients 
will be announced in the spring of 1958, and 
the fellowships will be effective the following 
July 1. Participation is limited to citizens 
of the United States and Canada. 


The fellowship recipients will be selected 
by a committee composed of eminent pedia- 
tricians, representing both the clinical and 
educational aspects of that specialty. The 
names of the members will be announced 
later. 

The grants will be awarded to young phy- 
sicians evidencing a strong interest in pedi- 
atrics, and demonstrating good character, 
conscientious and able performance of duties, 
academic competence, and financial need. 
Those receiving grants may attend the hospi- 
tals of their own choosing, as long as the 
residency training program is properly ac- 
credited. 
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The First Asian Regional Paediatric 
Congress will be held in Singapore from 
May 26 to 30, 1958. The regions invited 
are the Indian Sub-Continent, the Far East, 
South-East Asia, and Australasia. Any 
doctor who is interested in attending should 
write to the Organising Secretary, The First 
Asian Regional Paediatric 
Paediatric Unit, General Hospital, Singa- 
pore 3. 


Congress, the 


The Seventh Congress of the Interna- 
tional Society of Hematology will be held 
in Rome at the Palazzo dei Congressi, EUR, 
on Sept. 7 to 18, 1958. 

The official languages of the Congress 
will be English, French, German, Italian, 
and Spanish. 

Preliminary program: (1) immunohema- 
tology; (2) hemorrhagic disorders; (3) 
leukemia; (4) anemia; (5) nucleonies; (6) 
the spleen and the reticulo-endothelial sys- 
tem. 

For further information please write to: 
Segreteria del VII Congresso Internazion- 
Ematologia, Istituto di Patologia 

Policlinico Umberto I, Roma 


ale di 
Medica, 
(Italia). 

The Congress of the International Society 
of Blood Transfusions will be held at the 
same Palazzo dei Congressi on September 
3 to 6. 





Books 


Fundamentals of Clinical Fluoroscopy, ed. 
2. Charles B. Storch, M.D., New York, 
1957, Grune & Stratton. 340 pages. 
Price $8.75. 


This book is intended to present the 
fundamentals of fluoroscopy for interns and 
residents, for physicians in general practice, 
and for specialists who are interested in 
fluoroscopy as a diagnostic aid in the prac- 
tice of medicine. 

Production of the fluoroscopic image and 
the physiology involved in adaptation and 
seeing the fluoroscopic image are briefly but 


clearly explained. The effect of x-ray beam 
projection in regard to positioning the pa- 
tient is not as detailed as might be desired, 
but the method of demonstrating that por- 
tion of the lung posterior to the diaphragm 
is especially well illustrated. 

There is also limited discussion of x-ray 
interpretation utilizing the fluoroscopic ap- 
proach in diagnosis of some disease entities; 
e.g., more emphasis is placed on fluoroscopy 
in x-ray interpretation of the small bowel 
than is warranted relative to the space de- 
voted to other sections. 
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Some of the dangerous biological effects 
of x-ray, particularly on skin and blood, 
are mentioned in the first chapter, and the 
rules for the proper use of the x-ray equip- 
ment and protective devices are listed and 
explained and should be closely followed for 
the protection of the fluoroscopist. It is 
unfortunate, however, that the author did 
not emphasize the need for eliminating un- 
necessary fluoroscopic examinations such as 
routine chest fluoroscopy and fluoroscopic 
examination for fractures. 

The pediatrician who uses 
largely for chest examinations will be pro- 
vided with information re- 
garding a proper examination routine. Nor- 
which cause confusion 


fluoroscopy 


valuable basic 


mal shadows may 


when projected over the lung are explained 
along with those that occur with pathology. 
Physiological variations in the chest are 


also noted. 

In general, this is a practical, clearly 
written, well-illustrated book that has been 
made concise enough for quick reading yet 
complete enough to provide a primer on 
fluoroscopy of value to all physicians wish- 
ing to utilize x-rays for diagnostic purposes. 

M. H. N. 


The Salient Points and the Value of Venous 
Angiocardiography in the Diagnosis of 
the Cyanotic Types of Congenital Mal- 
formations of the Heart. Benjamin M. 
Gasul, M.D., Gershon Hait, M.D., Robert 
F. Dillon, M.D., and Egbert H. Fell, M.D., 
Springfield, Ill., 1957, Charles C Thomas, 

Price $3.50. 


SO pages. 


This book, in contrast to its lengthy 
title, is very clear and presents concrete 
information of value to the clinician in- 
terested in congenital heart disease. Proper 
emphasis is given to the need for evaluation 
of a patient prior to angiocardiography for 
successful interpretation of the findings. 
The author classifies the cyanotic malfor- 
mations into those which can be recognized 
by this study and those in which angio- 
cardiography may be of help but cannot 
make a definitive diagnosis. 

Some of the cases are proved by autopsy, 
some by cardiac catheterization, others by 
surgery. There are certain illustrations of 
eases in which the reader cannot help but 
wonder by what method the diagnosis was 
proved. A notation about this in each case 
would have given the book added value. 
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The book is highly recommended for its 
simplicity in presentation and fine quality 
of angiocardiographic films. 

D. G. M. 


Ben H. 
1957, 


Price 


Diseases of the External Ear. 
Senturia, M.D., Springfield, IIl., 
Charles C Thomas, 211 pages. 
$8.50. 


This monograph by the Associate Pro- 
fessor of Otolaryngology of the Washington 
University School of Medicine is based in 
large part on a 5-year study and research 
supported by contract grants made by the 
United States Air Force. Infections of the 
external ear are very common in some parts 
of the country, particularly the southern 
coastal areas, and have been a problem in 
some military establishments. The text be- 
gins by discussing the factors, such as con- 
tamination, and heat and humidity, that 
have been considered responsible for the 
disease. This is followed by chapters on 
the anatomy and pathology of the external 
ear, which are beautifully illustrated with 
drawings and original photomicrographs. 
Another chapter presents the experimental 
laboratory studies in which it was found 
that contamination with Pseudomonas com- 
bined with trauma was essential in the pro- 
duction of the disease. The final chapters 
take up prophylaxis and treatment. A well- 
selected bibliography follows each chapter. 
This is an excellent contribution to our 
knowledge of a troublesome disease, and the 
volume is an important addition to medi- 
eal literature. 


Handbook of Orthopaedic Surgery, ed. 5. 
Alfred Rives Shands, Jr., M.D., St. Louis, 
1957, The C. V. Mosby Co., 630 pages. 
Price $9.75. 


This book presents a completely con- 
densed and well-organized publication of 
the subjects of orthopedic surgery. The 
quality of the bibliography qualifies this 
handbook for students of medicine and 
practicing physicians in the specialty, as 
well as investigators. The author’s style 
using the elements of simplicity in state- 
ments of concepts, clarity of principle, and 
excellence of illustration, make this edition 
an outstanding publication. 

Py. B. E. 





Editor’s Column 


JOURNAL OF PEDIATRICS VISITING LECTURESHIPS 


HE Editorial Board of Tue Jour- 
NAL OF Pepiarrics, responsible for 
administering The Journal of Pedi- 
atrics Educational Fund as announced 
in the last issue, is establishing a num- 
ber of Visiting Lectureships for pedi- 
atric clinics. The Lectureship at an 
individual clinic will be of one week’s 
duration. The Lecturer will be ap- 
pointed to visit a single clinic, or, 
especially in the case of foreign pedia- 
tricians, may be scheduled to visit up 
to four clinies. He will receive from 
the fund an honorarium and expenses. 
The motivating thought of the Lec- 
tureships is that much could be gained 
by having a Lecturer who, during his 
week’s visit, would spend his time min- 
gling with the staff in an informal way 
and taking an impromptu part in the 


work of the clinice—ward rounds, teach- 
ing, conferences, and laboratory serv- 
ices. The Editorial Board proposes 
to invite both foreign and American 
pediatricians, or scientists working in 
a field related to pediatrics, as Lec- 
turers. This program has been dis- 
eussed with a number of departmental 
chiefs of service who have without ex- 
ception approved the project. 

A special committee of the Board 
has been appointed to select the Lee- 
turers and elinies for 1958. Every 
effort will be made to meet the needs 
or desires of the individual clinic. So 
far as possible a different group of 
clinies will be used each year. Details 
as to the Lecturers and clinies selected 
for 1958 will be announced later. 





EDITORIAL BOARD CHANGES 


OME time ago Dr. Veeder, Editor 

of the JouRNAL since it was started 
in 1932, asked the Editorial Board to 
select a new Editor as he wished to 
retire. At a recent meeting of the 
Board, Dr. Waldo E. Nelson was ap- 
pointed to sueceed Dr. Veeder and will 
take over the Editorship at the end 
of the current year. There will be no 
change in the general policies of the 
JOURNAL. 
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At the same meeting, Dr. Robert E. 
Cooke, professor of pediatrics at the 
Johns Hopkins, Baltimore, was elected 
to membership on the Board. 

The Editorial Board of THe Jour- 
NAL OF PEDIATRICS is an independent, 
self-perpetuating body which has com- 
plete control of the JouRNAL and deter- 
mines its policies. 





THE JOURNAL OF 


POISON 


ITH the present laudable move- 

ment to develop poison control 
centers, we wonder if the magnitude of 
the task is fully appreciated. Dr. Har- 
old Jacobziner, Assistant Health Com- 
missioner of the City of New York 
Department of Health, has sent us a 


most interesting comment on_ this 


CONTROL 


PEDIATRICS 


CENTERS 


poisonings over the weekend of Octo- 
ber 26 is submitted. 

‘This list ineludes only the inei- 
dents for which definite assistance was 
requested from the Center and does 
not include many others which were 
merely reported by hospitals and prae- 
ticing physicians. 


aspect of the centers. 

“The New York City Poison Con- 
trol Center receives frequent requests 
from localities and individuals inter- 
ested in organizing a Center. 

‘*In order to give interested parties 
some helpful ideas of the magnitude 
and scope of the problem, a list of 
incriminated in accidental 


‘*The diversity of products involved 
(28) and the ages of victims from 1-40 
years is noteworthy. 

**It is emphasized that serious con- 
sideration in advance to 
planning, organization, and staffing 
prior to the establishment of a Cen- 
ter.’’ 


be given 


substanees 





AGE OF PATIENT 
1 year 

40 years 

Unknown 

18 months 

1% years 

1 year 

3 years 
months 


SUBSTANCE INGESTED 
J. O. Paste = 
J. O. Paste 
Clorox 
Clorox 
Energina (Carbon Tetracloride) 
Parazene (Paradichlorobenzene) 
Wilbert’s Lemon Oil Furniture Pol. 
Sunshine Liquid Bleach 1 
** All’? Detergent 2 years 
MultiVitamin Capsules (15) 14 months 
Mercury Thermometer 8 years 
Hazel Bishop Lipstick 22 months 
**Selsun’’ (Lick of) 16 months 
Acute Alcohol Poisoning 16 months 
Phenobarbital adult 
Griffin Shoe Liquid Polish 18 months 
Air Wick 2% years 
‘*Westpine Disinfectant’’ 2 years 
Veto Spray Deodorant 3 years 
Diaparene Peri-Anal 1% years 
**Camphor’’ 29 years 
Borie Acid 2 years 
Powder for cleaning copper pots 1S years 
Johnson’s Jubilee Wax Cleaner 3 years 
Johnson’s Jubilee Wax Cleaner 19 months 
Potassium Permanganate child 
Progestrone (15 tablets) 214 years .P. 
Amitone 2 years P.P. 
Art Awards Tan Color 2 years Hospital 
Toadstool 5 months P.P. 
Lilly of the Valley Berries 2 years Mother 


SOURCE OF REPORT 
Hospital 
Hospital 
Hospital 
Hospital 
Hospital 
Hospital 
P.P. 





Hospital 
PP. 


Mother 
Mother 
Mother 
PP, 
Hospital 
Hospital 
Hospital 
Friend 
Pe. 
Mother 
Father 
Hospital 
Hospital 
Father 
Mother 
Mother 
Hospital 
P.P 








